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streets reserved for the street curs and light vehicles. 


DOUBLE-DECK STREETS—A RELIEF FOR TRAFFIC CONGESTION.—[See page 510.] 


The present congestion is caused mainiy by the presence of slow-moving trucks and delivery wagons, 


506 
SCIENTIFIC AMERICAN 


ESTABLISHED 1845 


MUNN & CO. - - Editors and Proprietors 


Published Weekly at 
No. 361 Broadway. New York 


LERMS TO SUBSCRIBERS 


One copy, one year, for the United States or Mexico.................-55 $3.00 
One copy, one year, for Canaua.. 3.45 
One copy, one year; to any tureign country, postage prepaid, £0 18s. bd. 4.00 


THE SCIENTIFIC AMERICAN PUBLICATIONS 


Scientific American (Hstablished 1845) 
Scienritic American Suyplement (Kstabiised 1876). 
American tlomes and Gardens......,.... oe 
Scientitic American Export Edition (Established 1878). | 3.00 + 
The combined subscription rates and rates to foreign countries, in- 
cluding Canada, will be furnished upon application. 
Remit by postal or express money order, or by bank draft or check. 


MUNN & CO., 3861 Broadway, New York. 


$3.00 a year 
a 


NEW YORK, SATURDAY, JUNE 22, 1907. 


The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 


HOW THE LAW MAY PREVENT RAILROAD ACCIDENTS. 

The president of one of our leading railroads, who 
has risen to his present position by steady advance- 
ment from the ranks, recently told the writer that in 
a last analysis of the causes of railroad accidents he 
was convinced, as the result of his long experience, 
that it was to be found in the lack of discipline; the 
disposition to play fast and loose with established 
rules. In proof of this, he cited the fact that as the 
result of a journey which he had recently taken 
through Europe, during which he investigated the sig- 
nal systems on several of the roads which have shown 
a remarkable immunity from accident, he was sur- 
prised to find in how many cases these systems were 
inferior to those which were installed on some of the 
leading American railroads, including his own. And 
yet, in spite of superior protective appliances, the list 
of casualties was much larger on our roads“in propor- 
tion to the number of passengers carried. The ques- 
tion of the enforcement of discipline by the strict im- 
position of penalties was rendered difficult, according 
to this authority, by the action of the various labor 
associations which, in their zeal to protect employees 
(a zeal perfectly proper when exercised with due dis- 
cretion), too often demanded the reinstatement of 
those who had been proved guilty of flagrant disobedi- 
ence to established rules. Moreover, it would happen, 
in cases in which the management was prepared to fight 
out a contested case on a point of principle, that an in- 
timation would be quietly conveyed from Wall Street, 
to the effect that under no conditions was a strike to be 
precipitated, at least for the time being. 

Without entering into the merits of the case as 
thus presented, it is certain that such a condition of 
things is full of frightful menace to the safety of the 
traveling public; and the question may well be asked, 
whether some higher power may not be invoked to 
deal with the situation. Such an opportunity is, of 
course, presented when accidents involving the death 
and injury of the passengers or employees occur; and 
a case has recently been brought to our notice in 
which the criminal negligence of an employee was 
visited with immediate and severe punishment, and 
steps were taken to prosecute the company for operat- 
ing their railroad under laws which, by rendering such 
an accident possible, were a constant menace to the 
safety of the public. 

The case in question was a head-on collision which 
occurred last year on the Grand Trunk Railroad. The 
coroner’s jury found the engineer and the conductor 
of the train, who had overlooked the train with 
which it had collided, responsible for the accident, and 
in the subsequent trial the defendants were charged 
with the death of the employees who were killed, and 
aiso with violating the rules of the company. The jury 
found them guilty on the second count. The judge 
threw aside the plea that the conductor had worked 
overtime, and sentenced him to three years’ imprison- 
ment. In imposing sentence he said that, if the acci- 
dent were the fault of the rules and regulations of 
the railway company, then terrible was the guilt of 
those responsible for such rules and ee 
“Much of the slaughter, however,” said the judge, “i 
due to the sheer neglect and downright and inexcus- 
able carelessness of those who are intrusted with the 
carrying out of these rules and regulations; and if 
you and your fellow trainmen had used even ordinary 
care, the three men now lying in the grave as the re- 
sult of your act might now be happy and useful citi- 
zens.” {It was. shown that the conductor had been 
working from nineteen to twenty hours a day, for 
which he received about forty dollars a week; but that 
these long hours of work were optional, and that he 
was entitled, under the rules, to a rest of eight hours. 

Referring, on. the other hand, to the responsibility 
of the railroad company, the judge said: “To my 
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mind, the persons who even permitted you to work 
from nineteen to twenty hours a day, day after day, 
five days of the week, were guilty of a gross wrong; 
the persons who made the rules and regulations under 
which this was possible are themselves almost as 
guilty, morally, perhaps legally, as yourself in the 
death of these three victims. I shall cause to be sent 
to the Crown authorities a copy of the proceedings of 
this trial, with the recommendation that all proper 
investigations be made, and that the persons responsi- 
ble, no matter what their position may be, be pro- 
ceeded against so far as the criminal law permits.” 

Although the penalty inflicted in the present case 
may seem to have been severe, it cannot be denied 
that one of the most effective “safety appliances” for 
the prevention of the unnecessary and shocking list of 
railroad fatalities and casualties, could be found in 
the swift and impartial action of the law, in every case 
where the death or injury of passengers or employees 
can be shown to be the result of faulty regulations on 
the part of the companies, or of inexcusable careless- 
ness on the part of the employees. 

a 

WE BUILD A LOCOMOTIVE ON THE METRIC SYSTEM, 

The opponents of the introduction of the metric 
system into America have asserted that its use would 
involve endless confusion in our mills, machine shops, 


* and other industrial establishments in which the opera- 


tives have been accustomed all their lives to the use 
of the English measurements. It has been claimed 
that the change would so thoroughly disorganize the 
working forces, that it would involve many months of 
time, and a great loss of money, to get any establish- 
ments that made the change into the full swing of the 
new conditions. 

The Baldwin Locomotive Works, however, has 
proved that in this case, at least, “an ounce of fact is 
worth a ton of theory’; for they have recently com- 
pleted twenty locomotives for the Paris-Orleans Rail- 
way of France, which were built entirely from draw- 
ings made on the metric system and furnished by the 
railway company themselves. Of course, this is not 
the first time that work has been done in this country 
under the metric system of measurement and compu- 
tation; but the successful execution of such a large 
order must certainly be regarded as a strong indorse- 
ment of the system as tried under American shop con- 
ditions. We are informed that not only have the loco- 
motives fulfilled strictly the requirements of the speci- 
fications, but that the officers ef the company were 
favorably impressed with the working of the new 
system. 

re 


BRUNEL AND THE SEVEN-FOOT GAGE. 

When that far-sighted engineer Brunel built the 
Great Western Railway in England with a gage of 
seven feet, he aroused a storm of opposition among 
his brother engineers, the great George Stephenson 
being one of his most active opponents. Stephenson, 
for no better reason, apparently, than that it was the 
established English wagon gage, adopted 4 feet 8% 
inches as the distance between the inside edges of the 
rails of his “narrow gage” railroads. Brunel, on the 
other hand, possessed as he was of what almost might 
be called a prophetic instinct, built for the future, 
whether he was engaged on the problem of transporta- 
tion by sea or by land. His “Great Eastern” steam- 
ship was not exceeded in dimensions until the advent 
a few years ago of the White Star liner “Oceanic,” and 
his 7-foot gage on the Great Western Railway main- 
tained itself for half a century, giving most éxcellent 
results, in spite of the fact that the ‘battle of the 
gages” had been won by Stephenson with his narrow- 
gage roads, almost at the very outset. 

The vindication of Brunel’s foresight has been com- 
plete. If we take half a dozen of the latest of the 
transatlantic liners, we find that they are approxi- 
mately of the same size, if not larger than, the “Great 
Eastern,” while it was only the other day that the most 
prominent railroad magnate in this country stated 
publicly that the 4 foot 8144 inch gage was too narrow 
for present requirements, and that a broad gage of 
@ or 7 feet must ultimately be adopted. This state- 
ment was prompted by consideration of the fact that 
many of the main lines of tnis country are heavily 
congested, and are unable to handle promptly the enor- 
mous and ever-increasing amount of freight that is 
delivered to them. 

It is a fact that, were it not for the enormous 
expense which would be entailed in the widening of 
the gage of our leading roads, seven feet would be an 
immediate solution of the difficulty of congestion; for 
with the wider gage it would be possible, without mak- 
ing any increase in the number of train movements, to 
increase the carrying capacity of the roads fully fifty 
per cent. It is the narrcwness of the present gage 
which limits the size and power of the locomotive; for 
the dimensions of boiler and cylinders have been in- 
creased until they have reached the limits of the height 
and width of tunnels and bridges. With an increase of 
width of gage of fifty per cent, and a corresponding 
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increase in the allowable height of locomotives and 
cars, it would be possible to build locomotives of more 
than double the power of the largest at present in use. 
This change, however, would involve the rebuilding of 
every tunnel, viaduct, bridge, and station platform 
throughout the whole length of the line so changed. 
Moreover, the enormous increase in the axle loads 
would necessitate the construction of an entirely dif- 
ferent type of track from that which is now used— 
which, by the way, would be ‘a consummation de- 
voutly to be wished.” The present cross-tie, tee-rail, 
and spike method of track building is pitifully inade- 
quate, even for present conditions; and if a 7-foot gage 
were used, some new form of track, with continuous 
longitudinal girders and heavy rail sections,. would 
have to be built. In this connection it is interesting 
to note that Brunel adopted a longitudinally-supported 
track for his Great Western road. Though the change 
may not come in the present generation, the day is 
undoubtedly approaching when the engineers of the 
future will widen the gage, being driven to it by the 
stress of stern necessity. 
ca A a ees ee 


ANOTHER LONG-DISTANCE TRANSMISSION IN 
CALIFORNIA. 

The State of California has won another recognition 
of the enterprise which she has shown in overcoming 
the difficulty of the scarcity and high cost of fuel by 
utilizing the energy which is stored in the waters of 
the far-distant Sierra Nevada Mountains. At the be- 
ginning of the present century, as shown by the United 
States Census, she led the world in the number and 
daring of her long-distance hydro-electric transmis- 
sions. Notable among these is the plant by which, for 
several years, San Francisco has been supplied with 
electric power transmitted from water sources situated 
over 200 miles away from the city. 

The most recent addition to these systems consists 
of the transmission of 25,000 horse-power for a dis- 
tance of 117 miles, from the Kern River to the city of 
Los Angeles, at the extremely high pressure of 85,000 
volts. This is the first installment of a total transmis- 
sion of 60,000 horse-power, which is ultimately to be 
developed from that river and transmitted to Los 
Angeles. The water is deflected from the river and 
carried through the mountains and hills for a distance 
of 8 2-3 miles by means of twenty concrete-lined tun- 
nels. It is then conducted down the slope of the 
mountain, through a total fall of 877 feet, to the power 
house, where, at a pressure of 400 pounds to the square 
inch, its energy is developed on eight impulse wheels, 
which serve to drive the generators. It is stated by 
the local president of the Edison Electric Company, 
which is carrying on the work, that there is no other 
community in the country in which the consumption of 
electricity per capita is so high as in Los Angeles, 
and that, with the exception of certain districts in the 
natural gas belt of the Middle West, there is no locality 
where the rates for power are cheaper. As showing 
the economy which is rendered possible by the great 
fall available in these mountain power plants, it may 
be mentioned that the conduit for conveying the water 
measures only 9 feet in height by 8 feet in breadth, 
and that the maximum interior diameter of the con- 
crete-incased steel tube from the tunnel to the power 
station below is only seven and a half feet. 

—_—_—_—_———__—\_—_o + 9+ 
TINOL. 

A new method of soldering has been brought out by 
a German company at Bonn which is claimed to be 
much superior to the present way of soldering with 
tin. Seeing that the quality of the joint depends large- 
ly upon the way in which the surfaces have been 
cleaned, great care must be given to this operation, 
and this is not always easy in the case of complicated 
pieces. Cleaning is usually done by acids, zine chlor- 
ide, sal ammoniac, etc., which have an acid reaction 
and leave traces of oxidation after the soldering. This 
may be a disadvantage, and in fact for electrical work 
the method of soldering by rosin must be used in 
many cases, in spite of the drawbacks which it has. 
As to the new solder, it is in the form of a paste which 
is more or less consistent, according to the needs. It 
contains the cleaning substance in itself and the solder- 
ing.can be done without any previous cleaning. The 
paste is spread upon the metal surfaces and these are 
heated with the iron or by a lamp or furnace. For 
small pieces a candle flame is even enough. The sub- 
stance is composed of lead and tin in fine powder, 
which is obtained by a patented process. A stream of 
metal coming from a nozzle is pulverized by com- 
pressed air or steam. The powder is then mixed 
with chloride of zinc or other similar reducing sub- 
stances which are made fluid by adding glycerine, 
vaseline, etc. Consistence is given the paste by using 
cellulose, which burns without residue. These com- 
ponents are chosen so that when the paste is heated 
the metal melts first and appears as liquid draps in 
the midst of the medium and the latter is not altered, 
also protecting the metal from oxidation. Then these 
bodies decompose in turn, cleaning the metal and alk 
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lowing the solder to assemble and run upon the clean- 
ed and protected surfaces. There is no acid reaction 
and the joint is very clean. It is somewhat dearer 
than the ordinary solder, but there is an economy in 
heating and in the use of the paste, as it avoids drops 
of solder. Proportions varying from 20 to 100 per cent 
of tin are used. One variety flows easily and can be 
put on with a brush, while the other kind is more 
solid. A good application is for fixing nuts upon bolts. 
Some of the compound is brushed into the thread, the 
nut screwed on and then heated when in place. Bolts 
of 0.4 inch diameter thus soldered could be broken by 
twisting before the nut could be unscrewed. Heating 
again will release the nut from the bolt. Tests show 
the mechanical and electric resistance to be in favor 
of the new method. The prepared substance is known 
as “tinol.” 
+ 8 


A TELEPHONE NEWSPAPER. 
BY W. G. FITZ-GERALD. 

If the dreamy, ease-loving Lotophagi of Homer ever 
had a newspaper, it was surely on the lines of Buda- 
pesth’s “Telefon-Hirmondo,” or ‘Caller of the News.” 
For here we have a “newspaper” with only an abstract 
existence; its soul poured into the listener’s ear as he 
sits half dozing in a big armchair by the fire on week- 
day or Sunday. 

Far from being the fad of a moment, the ‘‘Telefon- 
Hirmondo” has all the attributes of a great daily jour- 
nal save mere concrete type, ink, and paper. It has 
a staff of over two hundred people in the busy winter 
months, and its circulation falls only when the editor- 
in-chief or his “stentors’’ slack off a little in their 
ceaseless stream of eloquence, wherein are queerly 
mingled events fraught with the rise or fall of nations 
and “ads” of soap and pills! 

Its inventor was the Hungarian electrician, Theo- 
dore Puskas, an ex-collaborator with Edison. Mr. 
Puskas died three months after the practical realiza- 
tion of what had been his life’s dream. He saw his be- 
loved “News Teller’ cautiously installed with 43 miles 
of wire; now it has 1,100 miles, forming a veritable 
web, pulsing with the world’s doings and radiating 
into more than 15,000 of the best homes in the Hun- 
garian capital. 

Readers of Bellamy’s “Looking Backward” will re- 
member one of his boldest conceptions was a speaking, 
singing, lecturing, educating, and concert-giving ‘‘news- 
paper.” I think it will come as a surprise to most 
people to hear that this fantasy has been in active 
operation in Budapesth for a long time as a proved 
success, placing the famous and lively city of 800,000 
ahead of the world. 

From eight in the morning till ten at night eight 
loud-voiced “stentors” with clear vibrating voices lit- 
erally preach the editor-in-chief’s “copy” between a 
pair of monstrous microphones, whose huge receivers 
are facing each other. The news is of all kinds—tele- 
grams from foreign countries; theatrical critiques; par- 
liamentary and exchange reports; political speeches; 
police and law court proceedings; the state of the 
city markets; excerpts from the local and Viennese 
press; weather forecasts—and advertisements. 

But the ‘“Telefon-Hirmondo” goes far beyond the 
routine of an ordinary newspaper, a; its remarkable 
constitution enables it to do. At stated hours con- 
certs, performances at the Imperial Opera or munici- 
pal theaters are heard by subscribers in their own 
dining rooms, or as they sit by the fire playing cards 
on a winter’s evening. Eminent divines, lecturers, 
and actors preach, address, or tell stories to enormous 
audiences scattered all over the beautiful city. 

Subscribers even hear a list of strangers’ arrivals, 
with the correct astronomical time and an exhaustive 
list of amusements such as may well tempt them from 
their own hearth. The exact time of each news item 
is strictly regulated and announced to subscribers 
every morning. Thus each need only listen to the 
news that .interests him, and he can always be sure 
of its being “on tap” at the moment predicted. 

In the event of some ultra-important item coming 
to hand suddenly—a disaster of international moment, 
an outbreak of war, or the like—it is instantly shouted 
into the microphones by the stentors, and special alarm 
signals ring in every household. When I called upon 
the editor at the administrative offices of the “Tele- 
fon-Hirmondo,” I took careful note of a typical day‘s 
programme, and here it is: 


A.M. 

9: 00— ..Exact astronomical time. 

9:30—10:00..Reading of programme of Vienna and 
foreign news and of chief contents of 
the official press. 

10:00—10:380..Local exchange quotations. 

10:30—11:00..Chief contents of local daily press. 

11:00—11:15..General news and finance. 

11:15—11:30—Local, theatrical, and sporting news. 

11:30—11:45..Vienna exchange news. 

11:45—12:00..Parliamentary, provincial, and foreign 
news. 


13:00 noon ..Exact astronomical time. 
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P.M. 

12:00—12:30..Latest general news, parliamentary, 
court, political, and military. 

12:30— 1:00..Midday exchange quotations. 

1:00— 2:00..Repetition of the half-day’s most inter- 
esting news. 

2:00— 2:30..Foreign telegrams and latest general 
news. 

2:30— 38:00..Parliamentary and local news. 

3:00— 3:15..Latest exchange reports. 

38:15— 4:00...Weather, parliamentary, legal, theatri- 
cal, fashion and sporting news. 

4:00—4 4:30..Latest exchange reports and _ general 
news. 

4:30— 6:30.. Regimental bands. 

7:00— 8:15..Opera. 


8:15 (or after the first act of the opera)..Exchange 
news from New York, Frankfort, 
Paris, Berlin, London, and other busi- 
ness centers. 

8:30— 9:30..Opera. 

And once a week special lectures or concerts are 
given for the children. For a very different class of 
“reader,” or rather listener, are reports of all the 
principal Hungarian and Austrian horse races, flashed 
over the wires the moment results are known. 

The “Telefon-Hirmondo” has proved a real boon to 
this great city. For one thing it gives news of great 
importance far sooner than any printed daily can put 
it before the public. It is the delight of women and 
children, and is a real entertainment to the sick in 
their homes, to patients in hospitals, the blind, and 
all those who have neither time nor money to go to 
theater, concert, or opera. 

And the most unique journal in the world is invari- 
ably “turned on” in the doctor’s waiting room, in bar- 
ber shops, cafés, restaurants, and dentists’ parlors— 
wherever people resort, in fact,-and sit waiting for any 
purpose whatever. And obviously, since the journal 
costs little to produce, its service is quite extraordi- 
narily cheap. Each subscriber pays but two cents a 
day for receiving, as it were, orally in his own home, 
the news of the entire world, besides entertainment 
which might very well cost him several dollars a day. 

No fees are charged for fitting up the receivers in 
a house; and should a subscriber wish the “paper” 
discontinued, he can ring off, as it were, after a four 
months’ trial. Each station is provided with a re- 
ceiver having two ear tubes, so that husband and wife, 
brother and sister, or a couple of children can listen 
at the same time. And the apparatus can be fixed 
wherever the subscriber wishes—at bed or sofa, writ- 
ing desk, fireside, or study. 

No more interesting experience can be imagined 
than a visit to the editorial offices, where the readers, 
lecturers, and singers are communicating their various 
departments into the big microphones. Piano music 
is played on a grand of enormous power and size, on 
which the telephonic appliance is fixed. For orches- 
tral music there are special transmitters with sound 
funnels four feet in diameter. The staff consists of two 
business managers, two principal editors, six sub- 
editors, twelve reporters, and the eight stentors—these 
last with voices which the old Romans themselves 
might have envied in forum or assembly. 

So loudly do they shout the news of the world, that 
a “solo” of ten minutes quite exhausts the strongest. 
The company owning the newspaper has its own wires, 
and property owners have no right to make any charge 
for wires fixed upon their houses. I suggested to the 
managing editor that his position was unique in the 
journalistic world. 

“True,” he said smilingly; ‘“‘we take no side, have 
no editorial opinions, simply because we have no lead- 
ing articles.” 

“How do you manage your advertising?” I asked 
him. 

“When an advertisement is transmitted over the 
wires,” he replied, “it is sandwiched between two par- 
ticularly interesting items of news, and so commands 
special attention. Our advertising charges as a gen- 
eral rule are fiftv cents for twelve seconds of the 
stentor’s voice.” 

“And here,” the editor went on to say, “is the copy 
in Magyar of a Maurus Jokai fewilleton, two or three 
chapters of which have already been given. And so 
interested and excited are our subscribers, that they 
keep ringing us up—especially the children—asking 
when the stentors will get busy again unraveling a 
complicated and thrilling situation. 

“We realize the responsibility of our position, and 
all our editorial staff, from editors to stentors, are 
most careful to tone down, alter, and omit items of 
news which might in any way be objectionable when 
delivered into the home. 

“T have often marveled,” the editor concluded, “why 
a country like America with its amazing enterprise and 
development has not produced a ‘Telefon-Hirmondo’ of 
its own on a far vaster scale than Budapesth could 
possibly manage. You Americans like novelty; your 
advertisers are enterprising above all others. Possibly 
before long New York and Chicago, Philadelphia, Bos- 
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ton, and San Francisco will each have a ‘Telefon-Hir- 
mondo’ of its own, bringing enormous profits to their 
owners. For all kinds of expenses are eliminated from 
the cost of production, such as paper, ink, typesetting, 
and a great and expensive staff.” 

a 

RESULT OF THE MOTOR BOAT RACE TO BERMUDA. 

The two motor boats, the “Ailsa Craig” and the 
“Tdaho,” which left New York en the afternoon of 
June 8 for a long-distance race of 670 nautical miles 
to Bermuda, arrived at their destination on the 11th 
instant after a very successful trip. As was to be ex- 
pected, the 75-horse-power ‘Ailsa Craig” beat the 25- 
horse-power “Idaho” by a considerable margin. Tie 
elapsed time of the two boats was 65 hours and 49 min- 
utes and 75 hours and 2 minutes respectively. The 
larger and more powerful craft beat the smaller boat, 
therefore, by 9 hours and 13 minutes, but as she was 
obliged to give the “Idaho” 8 hours 56 minutes and 38 
seconds time allowance, she was declared the winner 
by 16 minutes and 22 seconds only. Her average speed 
throughout the entire distance was about 10.18 knots, 
while the “Idaho’s” average speed was 8.92 knots. lair 
weather was met nearly the whole distance, and it was 
only during the last night of the trip that the boats 
encountered strong westerly winds and high seas. The 
“Ailsa Craig” stopped her engine only once for a few 
minutes, for the purpose of adjusting an igniter. Only 
550 gallons of gasoline were consumed by her engine 
in making the run. Both boats showed themselves to 
be stanch and seaworthy craft. The voyage brought 
out one point about sea-going gasoline cruisers, namely, 
that the engine room should be entirely separated from 
the habitable part of the boat, and should have es- 
pecially good means of ventilation. Doubtless another 
year a considerably greater number of cruisers will 
participate in the race. 

oe 
AUTOMOBILE RACES AND RECORD RUNS. 

By far the boldest and longest transcontinental au- 
tomobile race thus far attempted is the 9,300-mile en- 
durance trip from Peking, China, to Paris, France, 
which was started on June 10 from the former city. 
Five touring cars and a tri-car are the contestants. 
These consist of two De Dion-Bouton touring cars and 
a Contal tri-car representing France, a Spiker touring 
car representing Holland, and an Itala touring car rep- 
resenting Italy and driven by Prince Borghese. The 
contestants were given a splendid send-off by the for- 
eign ministers and residents of Peking. They éxpect to 
average something less than 100 miles a day. 

To Walter Christie belongs the honor of being the 
only American to compete in the French Grand Prix 
automobile race, which will be run on the Dieppe cir- 
cuit, on July 2. Mr. Christie’s well-known front- 
drive racer has been thoroughly rebuilt and recon- 
structed since the last Vanderbilt race. The final tests 
of it, which were made on Long Island, previous to its 
being shipped abroad, showed that it was capable of 
a speed of 90 miles an hour, which would enable it 
to hold its own with any of the high-power foreign 
racing cars. We sincerely hope that Mr. Christie wil! 
meet with better luck this time than has been his lot 
heretofore. 

The second great international race of the year— 
the 3101%4-mile race for the Emperor’s Cup—was held 
on the Tanus circuit near Homburg, Germany, on the 
14th ‘Instant. As there were 92 entries, two 155-mile 
elimination races were run off on the day preceding, 
in order to eliminate half of the competitors. In the 
race itself, French, Italian, Belgian, English, Austrian, 
German, and Swiss cars participated. The winner was 
Nazzaro on an Italian Fiat racer. A Belgian Pipe car 
was second, and a German Opel-Darracq third. The 
times and average speeds of the first three cars were: 
(1) 5 hours, 34 minutes, 26 seconds (53.76 miles an 
hour); (2) 5 hours, 39 minutes, 10 seconds (54.92 
miles an hour); (3) 5 hours, 39 minutes, 59 seconds 
(54.82 miles an hour). The best time made in the 
elimination races was two circuits of the course (155.25 
miles) in 2:50:20, which corresponds to an average 
speed of 54.68 miles an hour. 


a el 
A helio-chronometer designed by Messrs. Pilkington 
& Gibbs, Ltd., gives Greenwich mean time by a simple 
direct solar observation. It comprises devices for ad- 
justment in latitude, longitude, level, and azimuth. 
It is self-correcting for the equation of time by means 
of a disk divided and engraved to show the month and 
day; the disk can be turned to indicate the current 
date. The underside of the disk is a cam formed to 
represent the equation of time plotted as a polar curve 
and touching the cam is a lever carrying the upper 
pierced screen through which the sun can throw a spot 
of light on to the center line of the lower screen, the 
dial being turned about the polar axis to permit this. 
The imaginary mean sun is therefore advanced or re- 
tarded from the apparent sun by the amount requisite 
to cause the instrument to indicate Greenwich mean 
time correct to a few seconds. 
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THE GOVERNMENT TESTS OF SUBMARINES, 
Particular interest attaches to the government tests 
of submarines, which have been carried on during the 
past few weeks by a board of naval officers of which 
Not only are two 


Capt. Adolph Marix is president. 
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One of the most severe tests to which the new sub- 
marines were subjected was that of sinking them to a 
depth of 200 feet, and allowing them to remain at that 
depth for a specified length of time, to determine 
whether they were sufficiently stout and watertight to 


The “Qctopus’’ Being Lowered by a Lighter Derrick to a Depth of 205 Feet. 


distinct types of submarine, larger, faster, and in every 
way more efficient than their predecessors, being put 
through a series of tests far more searching than any 
previously attempted, but upon the result of these 
trials depends the placing of contracts for the con- 
struction of as many new boats of this type as can be 
built for three million dollars—the sum of money ap- 
propriated for this purpose at the last session of Con- 
gress. The principal firms that tendered at the open- 
ing of the bids last month were the Electric Boat Com- 
pany, of New York, the Lake Torpedo Boat Company, 
of Bridgeport, Conn., and the Burger Subsurface Com- 
pany, also of New York. 

The Electric Boat Company, which has constructed 
the only submarines which are in actual service in 
tHe United States navy, submitted bids for two types 
of boats similar to the “Octopus,” which is now in com- 
mission, and is at present being used in the competi- 
tive tests above referred to. The Lake Torpedo Boat 
Company submitted bids for five different sizes of 
boats, ranging from 235 tons to 500 tons displacement, 
and costing from $193,000 to $450,000 each. The Bur- 
ger Subsurface Company proposed to construct a 2530- 
ton subsurface boat, with a maximum speed of 19 
knots, at a cost of $250,000, and pledged themselves to 
have the vessel ready within twelve months. This 
company, however, was not prepared to submit a vessel 
of their type for test, but were permitted by the Navy 
Department to enter in the trials a large model built 
to a one-fourth scale. 

The Electric Boat Company’s submarine, the ‘“Octo- 
pus,” is of the same general type as the Holland boats 
now in service of our navy, which are 63 feet long, 12 
feet in diameter, and have a submerged displacement 
of 120 tons. The “Octopus” is one of four sister boats 
which have lately been completed, the others being 
known as the “Cuttlefish,” ‘Tarantula,’ and ‘Viper.” 
She is 105 feet long, 13.5 feet in diameter, and dis- 
places 200 tons. In the design of the “Octopus” are em- 
bodied the lessons which have been ,learned in the 
operation of submarines, both in our navy and abroad. 
Particular attention has been paid to structural 
strength, and both in scantling and in plating she is a 
very much stiffer and stouter boat than her predeces- 
sors. It will be remembered that in the fatal accidents 
which have occurred in the French and English navies, 
where the submarines have sunk to great depths, the 
hull structure has shown signs of failing under the 
enormous pressures developed, the hulls becoming dis- 
torted, and leaks developing, both at the seams and at 
the outlets of pipes and other openings. 


endure the great pressure of the water. In one test 
the Lake torpedo boat voluntarily sank to the bottom 
at a depth of 138 feet, and remained there for a short 
while with her crew aboard, returning to the surface 
in about five minutes after disappearing from view. 
While resting on the bottom she was subjected to a 
pressure of 52 pounds to the square inch at the axis 
of the boat, and she is said to have withstood this 
enormous pressure perfectly. One of our illustrations 
shows a similar, but even more severe, deep-water test 
of the “Octopus,” when she was lowered to the bottom 
of the ocean to a depth of 205 feet at a point five miles 
northeast of the Boston light. After all openings had 
been carefully closed she was swung upon chains froma 
lighter, and with her ballast tanks filled with water, was 
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The “Lake” is 85 feet long and has a submerged dis- 
placement of 250 tons. Unlike the “Octopus,” she sub- 
merges without changing her horizontal trim. Water 
is admitted to the ballast tanks until the craft is 
awash, and then the hydroplanes or horizontal steel 
rudders at the sides of the vessel are tilted to the 
desired angle, when the water, impinging upon them, 
serves to drive the boat under. 

In the speed tests on the surface and submerged, the 
“Octopus” in a series of runs on the surface, averaged 
11.95 knots with her 500 horse-power gasoline engines, 
and when submerged she made 10 knots with her 
electric motors of 230 horse-power. 

+ 6 
Scientific American Medal. 

The Screntiric AmeERICAN medal which is to be 
awarded annually for safety devices under the direc- 
tion of the American Museum of Safety Devices and 
Industrial Hygiene, is almost completed and a repro- 
duction of the same will be given at an early date. 
The jurors thus far requested to decide upon the 
awarding of the medal and who have accepted are John 
Hayes Hammond, president of the American Institute 
of Mining Engineers; Samuel Sheldon, president of 
the American Institute of Mechanical Engineers; H. 
H. Westinghouse, and Stuyvesant Fish. All of these 
gentlemen are pre-eminent in their professions and it 
is very gratifying to know that the award will be 
made by such highly competent jurors. 


+ $e 
A New Wall Covering. 


A new wall covering called ‘“metaxin” has been in- 
vented in Germany. This new wall paper has the ap- 
pearance of a silk fabric, and has some similarity with 
the Tecco and Salubria wall papers, but through the 
peculiarity of its manufacture much greater effects 
can be obtained, especially as regards the silky ap- 
pearance and brilliancy. The fact that through forc- 
ing dissolved wood pulp through fine openings and 
afterward drying it in a certain manner a substitute 
for natural silk can be manufactured, forms the basis 
for the making of the new wall covering ‘“metaxin.” 


The “ Qctopus ” Making 12 Knots Under Her Gas Engines at the Surface. 


lowered slowly to the bottom, where she was allowed to 
remain for ten minutes. Although the total pressure 
at this depth, over the whole surface of the boat, must 
have amounted to about 15,000 tons, it was found by 
the members of the Board, who made a careful exam- 
ination after she had been hauled to the surface, that 
her structure had suffered no damage, and that there 
was no evidence of leaks having developed. 

The “Octopus” is of what is known as the “diving” 
type, and the “Lake” as the “even-keel”” type of sub- 
marine. When the “Octopus” is to be submerged, water 
is taken into the balance tanks until she has a reserve 
buoyancy of about 800 pounds. Then with the pro- 
pellers in motion, and the ballast tanks loaded until 
the boat has an inclination of about 8 degrees from the 
horizontal, the horizontal rudders are inclined, and the 
vessel dives. To maintain submergence after reaching 
the desired depth, the vessel maintains a downward in- 
clination of about 3 degrees. 


The threads surpass in brilliancy natural silk. For 
several years the experiments were carried on, but for 
a long time without success, the result being not arti- 
ficial silk, but very shiny paper. The great impor- 
tance of the newly-discovered wall covering, however, 
lies in the serviceable qualities of wood pulp. The 
stuff is laid upon a material specially suited for wall 
paper, such as paper, cotton, and such like, and it 
soon forms a firm layer which has a bright silky gloss 
and is so thick that one cannot distinguish the ma- 
terial underneath. The silk layers adhere firmly to 
the material they are put on, and cannot be scratched 
or rubbed off. It resists the effect of soda or any other 
acids or alkalies; like all wood pulp it is absolutely 
proof against wet. The “metaxin” takes any color. 
It is little or not at all affected by the heating appar- 
atus, never turns black, and having an entirely closed 
surface, “metaxin” has the advantage of not harboring 
dust or germs of diseases. 


The Periscope, Conning Tower, and Hatch. 


Note the Ample Deck Space and Good Freeboard When the Boat is Running at the Surtace. 
THE GOVERNMENT TRIALS OF THE NEW U. S. SUBMARINE “OCTOPUS.” 
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THE WELLMAN POLAR AIRSHIP EXPEDITION. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 
Should Mr. Walter Wellman succeed in reaching the 
North Pole with his new airship, his performance 
will be counted as one of the great achievements of 
the age, and that he has a reasonable chance of do- 
ing so will seem apparent to any one having knowl- 
edge of aerial navigation work, after examining the 
problem and also the means provided for its solution. 
It is to be noted that Mr. Wellman is an experienced 
Arctic explorer, who has made several trips to these 
regions, and has reached as high as 81 deg. latitude; 
but like all the others, he did not succeed in attaining 
the coveted point. However, he acquired a great 


knowledge of the country and the conditions which 
were to be met with; and, being of a serious and prac- 
tical, as well as of an energetic and daring nature, he 
desired to make use of the advanced state of aerial 
navigation, and considered that the time was now ripe 
for making a fiight to the Pole in an airship. Last 
year he started from Paris for Spitzbergen at the head 


The Nacelle is Entirely Covered with Fire-proof and Water-proof 


Silk Canvas. 


The Nacelle is Built of Light and Strong Steel Tubes and is Braced by 


Steel Wires. 


of the Wellman Chicago Record-Herald Expedition in 
order to establish his headquarters there. At the same 
time he had an airship built at Paris, but it had to be 
made in such haste in order to arrive by the short 
Arctic summer, July and August (which are the only 
months fitted for the trip) that the mechanical part 
was found unsatisfactory. However, he built a vast 
balloon shed and prepared for this year’s work. He 
was fortunate in securing the co-operation of Mr. Mel- 
vin Vaniman, an experienced engineer, who undertook 
to redesign the nacelle and modify the balloon to some 
extent. 

Stated most briefly, what the party wish to do is to 
start from Spitzbergen, at a distance of 618 statute 
miles from the Pole, and make the trip to the Pole and 
return, a total distance of 1,236 miles. Using a speed 
of 15 miles an hour for calm weather, with the fuel 
they carry they will be able to cover a distance of 
2,250 to 2,700 miles, which leaves them a large margin. 
During the months of July and August the tempera- 
ture in the polar region is not very much above the 
freezing point, and in many respects the region is more 
favorable for airship work than other latitudes, owing 
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to the more constant conditions of weather which pre- 
vail. The ice fields allow the use of the guide rope, 
which is a great point. 

From data obtained from observations on the “Fram” 
during her three years’ drift about the Pole, Mr. Well- 
man finds that the speed of the wind varies between 
6 and 30 miles an hour, with most of the winds at a 
low speed. He expects to start the trip in a favor- 
able wind, which may last for some days. Even in 
the case of unfavorable winds, he has most of the 
chances in his favor. Besides, he expects to stop and 
anchor the airship during the most unfavorable winds, 
and make use of the others in general. 

It was decided not to build an airship for high 
speed, but to use the guide-rope principle. With a 
guide rope dragging on the ice, the airship will be 
kept at about a constant height, and besides, the use 
of this principle affords some advantages which will 
be mentioned. In order to have gasoline enough on 
board to cover the trip to the Pole and return, the 
needed amount was found to be 1,200 gallons or 7,500 
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THE WELLMAN POLAR AIRSHIP EXPEDITION, 


pounds, and with the nacelle, crew, etc., the total 
weight of the airship is 20,965 pounds. Such a great 
weight requires a large balloon in order to secure the 
lifting power. 

The present balloon, which is of cigar shape with a 
pointed front end, is practically the same as was used 
last year, but it was overhauled at Paris during the 
winter and the length increased, making the total 
length no less than 183 feet, while the large diameter 
is 52.5 feet. It is one of the largest airship envelopes 
which has been built as yet, and its capacity is 265,490 
cubic feet. When filled with nearly pure hydrogen 
from the gas apparatus, the lifting capacity of the bal- 
loon will be nearly ten tons. The envelope alone 
weighs about two tons, and is composed of three layers 
of rubber-coated cotton, or else two layers of cotton 
and two of silk in the middle part where the strain is 
the heaviest. At the ends there are two layers of rub- 
ber-coated cotton. 

The balloon has been built according to the best 
experience in this class of work in France, and apart 
from its great size, it does not show any marked differ- 
ence from the well-known methods. But when we 


A 60-70 H. P. Lorraine-Dietrich Motor is Used. 
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come to the body framework or nacelle, we find that 
while in some points it follows what has gone before, 
it differs from this in most of the features, and owing 
to its original design, it is of great interest. 

Seeing that the form of the balloon was already 
fixed, the nacelle had to be designed accordingly, and 
it was found preferable to give it a long and narrow 
form and suspend it directly below the balloon and 
quite close it, departing from the design which was 
used before and also from the Lebaudy pattern, which 
consists of a nacelle suspended from a fiat framework 
forming the bottom of the balloon. In the present 
case the nacelle is hung by steel wires from the bal- 
loon itself, and in this way a much more even distribu- 
tion of the load is obtained. One who should have the 
opportunity of examining it in all its details, as the 
writer had occasion to do, would be impressed with 
the engineering skill which Mr. Vaniman has shown 
in its design and construction. Taken as a whole it is 
a fine piece of work. It is built of light and strong 
steel tubes and braced by steel wires. What is the 


The Shaft Runs Across the 
Nacelle and Drives the Propeller Shaft by Bevel Gears. 


Fuel is Stored in a Long Tubular Tank Running the Entire Length of the 
Nacelle and Forming Part of It. 


most original feature of the nacelle is the fact that 
the gasoline reservoir itself forms an integral part of 
the design of the framework. Because a tank con- 
taining 1,200 gallons of gasoline had to be carried, it 
occurred to Mr. Vaniman that the metal used for the 
tank might be incorporated into the frame of the 
nacelle itself. This was done by making a long cylin- 
drical steel tank 18 inches in diameter and of the same 
length as the nacelle. This forms the under part or 
keel, and owing to its tubular form, it has great 
strength. The section of the nacelle is triangular, 
using two steel tubes attached to the keel and spread- 
ing upward in V-shape, joined across at the top by a 
like tube 38 feet in length. A number of such tri- 
angles are placed at intervals throughout the whole 
length of the nacelle. The corners are joined by long 
angle-iron beams, the whole being braced by steel 
wires. At a point near the front a second set of tri- 
angular pieces, but having a much wider angle, gives 
an enlarged part which contains the motor and other 
apparatus, also lodgings for the crew and the drums 
for the guide ropes. 

Leading along the top of the keel is a narrow plat 
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form which runs for nearly the whole length of the 
nacelle, and as the inner height is over six feet, one 
can waik the whole distance quite easily. The nacelle 
is entirely covered over with a special waterproof and 
fireproof silk canvas, which serves to diminish the air 
resistance as well as to give a comfortable housing for 
the crew. 

Although lying very near the balloon, there will be 
practically no danger from fire. As the balloon keeps 
a practically constant altitude above ground, there can 
be no accident like that which happened to Severo. 
His airship took fire, no doubt, from the fact that he 
rose quite suddenly to a great height, which caused 
the gas to be forced out owing to the expansion, and 
also be drawn down onto the motor. Here the case is 
quite different, and there can be no such leak of gas, 
and what little may leak out (this is shown by tests to 
be very small) will be taken away from the nacelle as 
the airship runs through the air. Besides, the nacelle 
is not only quite covered, but an air-fan is constantly 
sending air out of the interior so that no gas can enter 
from the top, and the canvas covering is itself quite 
fireproof. As some doubt has been expressed upon this 
point, we may say that any one having the slightest 
knowledge of actual airship practice will see at once 
that there can be no danger from this cause under the 
present conditions. As to the motor itself taking fire, 
this would happen as often as in a motor car, that is, 
practically never. 

Very ingenious methods are used for the hot air sup- 
ply. Air is drawn in by a motor-driven fan, first 
through the radiator of the motor and then through 
a specially-designed muffling box. The hot exhaust 
from the motor escapes into a eylindrical box which 
has a set of tubes, like those of a tubular boiler. When 
air is drawn past the tubes it is heated considerably. 
This hot air can be used to warm the quarters of the 
crew and keep them at a comfortable temperature, and 
also for filling the two ballonets of the main balloon. 
By an appropriate device of fan and flues, the hot air 
ean be forced by the blower into one ballonet and the 
cold air can be drawn out of the second ballonet at 
the same time. The ballonets have, 500 cubic yards 
capacity each. This causes the balloon as a whole to 
be somewhat warmed, and even a few degrees above 
the freezing point will be enough to melt off all snow 
or sleet. Rain is taken care of by the outer rubber 
covering. The dimensions of the nacelle are: Length, 
115 feet; height, 8 feet; and width at the top, 8 feet. 
All included, except the guide ropes, the weight of the 
nacelle is 15,360 pounds, while the weight of the bal- 
loon body is 4,190 pounds, making a total of 19,550 
pounds. The guide rope, or serpent, lying on the ice, 
weighs about 1,415 pounds. The motor is of the 60 to 70- 
horse-power Lorraine-Dietrich four-cylinder type, and 
was chosen on account of its reliable qualities, this 
being one of the best motors made on the Continent. 
Its shaft runs crosswise through the nacelle and is 
supported to two bracket pieces running outside, as 
will be noticed. There is a propeller on each side of 
the nacelle, and the propeller shafts are driven from 
the motor shaft by bevel gears. With a motor speed 
of 1,000 revolutions per minute, a propeller speed of 
380 revolutions per minute is obtained. It was not 
found best to use a specially light-weight motor, as 
this type consumes much more fuel, and with the gaso- 
line on board, the heavier motor will go the farthest 
distance. As to the propellers, they are of all-steel con- 
struction, 11144 feet in diameter. In dynamometer 
tests they have shown a thrust of some 600 to 650 
pounds. It is expected to secure at least a speed of 
15 miles an hour, which is all that is desired. A small 
5-horse-power motor is used to run the air fan, and 
there is also a special friction clutch for connecting 
the propellers to the motor. In the rear of the nacelle 
is the main rudder, which has 27 square feet of sur- 
face. There will be two horizontal planes of small 
size added to prevent pitching when at anchor. 

About four or five hundred feet above ground is the 
height at which the airship will be kept by means of 
the guide ropes. Inasmuch as these would have to run 
over ice or in water, a steel cable would not answer 
very well, so that a special form of guide rope was 
designed by Mr. Vaniman which is quite ingenious. 
It is made of a waterproof leather tube six inches in 
diameter and 130 feet long, covered on the outside 
with steel scales like a suake and holding a great 
weight of provisions, so as to carry no useless mate- 
rial. It can glide easily over the ice and will also 
float in the water. In general, they will travel with 
part of the guide rope on the ice, and run at as high 
a speed as possible. Should the balloon suddenly 
strike cold air, and drop too quickly, the guide rope 
falls on the ice for a greater length and lightens up 
the balloon, thus giving an automatic balance, and the 
airship cannot vary too much in height. A second 
guide rope, known as the “retarder,’ can be used to 
hold the airship at anchor. This is like the first one, 
but is provided with sharp hook teeth which catch on 
the ice. There will be some slip on the ice, however, so 
as to avoid jerking. Each guide rope weighs 1,300 
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pounds, of which 80 per cent is in the shape of provi- 
sions. Special winches suspend the guide ropes by 
steel cables. 

Among other features which can only be men- 
tioned, are the balancing counterweight which runs 
upon rollers along the top rails of the nacelle, and is 
loaded with 600 pounds of provisions; also the bunk- 
ers for the crew, who will be comfortably lodged dur- 
ing the trip. Should they be obliged to stay in the 
Arctic regions to wait for 4 return the following sum- 
mer, they have provisions for many months on board. 
An original feature is that of burning the hydrogen 
of the balloon in the motor, instead of letting it 
escape by the valve, as usual. Mr. Vaniman has shown 
that this can be done easily, of course with all the 
needed precautions to insure safety. 

The party is to be made up of four persons, compris- 
ing Mr. Wellman, chief of the expedition; -Major Henry 
B. Hersey, the well-known government meteorologist 
connected with the United States Weather Bureau; 
Mr. Melvin Vaniman, chief engineer of the expedition, 
and a fourth person who has not as yet been selected. 

a os 

DOUBLE-DECK STREETS AS A RELIEF FOR TRAFFIC 

CONGESTION. 

There is no city in the world in which the volume 
of travel is increasing so rapidly as in New York; 
nor is there any leading city where the natural con- 
figuration of the site upon which it is built is more 
unfavorable to the rapid inflow and outflow of the mul- 
titudes which gather for the daily transaction of busi- 
ness. In respect of traction facilities, the best location 
tor a city is one in which there are no natural fea- 
tures, such as rivers, seas, lakes, or lofty mountains, 
in the vicinity of the city to hinder the construction of 
highways and railroads. The ideal condition is that 
of a city built in an open plain, with railways and trol- 
ley lines radiating in every direction from its business 
center; and this for the reason that in the case of each 
line the area served will increase as the square of the 
distance from the center. But if a city be located by 
the sea, or upon the shores of some lake, so that the 
radiating lines of travel are confined, say, to a sweep 
of 180 degrees, each railway will have to carry its pas- 
sengers twice as far to secure the same amount of resi- 
dence area per passenger as it would in the first-men- 
tioned case, in which the railways were free to radiate 
in every direction from the business center. 

The transportation and traffic problem in New York 
city is rendered specially difficult by the fact that the 
business district lies mainly at one end of a long and 
narrow island, and that the majority of the morning 
and evening travel is confined to certain parallel lines 
running in a north and south direction. As the tide 
of morning travel sets in toward the downtown busi- 
ness district, it gathers volume and density as it goes;. 
but during the six to ten miles which have to be tra- 
versed down the length of Manhattan Island, although 
the density of the traffic increases with every mile that 
is traversed, at least in the earlier stages of the jour- 
ney, there is no increase in the number of lines of traf- 
fic available. Similarly, when the city disgorges its 
busy workers at night, they are unable to scatter at 
once to the four quarters of the compass; but must, 
perforce, the majority of them, move northward for 
several miles along certain restricted avenues before 
they begin to scatter. 

But the configuration of Manhattan Island, its re- 
stricted area, and the high price of real estate, affect 
the traffic problem unfavorably in another respect, 
namely, that these conditions have brought about a 
great increase in the number of exceedingly tall office 
buildings. This, of course, conduces to the density of 
population, as will be seen from the fact that, wherever 
a twenty-story office building takes the place of an old 
building of five stories, the number of people per unit 
of ground area is at once quadrupled. If any former 
resident of New York were to take a walk down Broad- 
way after an absence, say, of fifteen or twenty years, 
a single glance at its almost endless line of buildings, 
from twelve to twenty stories in height, would satisfy 
him that the population of busy workers abutting im- 
mediately on this great thoroughfare is at least three 
times as great as it was at his last visit. 

But while the modern city, especially in lower New 
York, provides accommodations for two or three times 
as many people as formerly, it seems never to have 
occurred to anybody that no extra provision is being 
made to accommodate this added population when it is 
disgorged into the various thoroughfares. Moreover, 
with the great increase in the size and number of the 
business houses, there is necessarily a proportionate 
increase in the vehicular traffic, both in the number 
of heavy trucks, drays, delivery wagons, etc., and in the 
number of public conveyances and private carriages, 
whether horse-drawn or gas-propelled. Like causes 
have produced like results, and the congestion on the 
Subway, the Elevated Road. and the street-car lines is 
fully equaled, in its resulting delays and inconve- 
niences, by the congestion in the streets themselves. 
Indeed, had it not been for the good work done in re- 
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cent years by the Traffic Squad, it is safe to say that by 
this time some of our leading thoroughfares would 
have become at certain hours of the day practically 
impassable. Even as it is, there are sections of Fifth 
Avenue and Broadway, such, for instance, as the in- 
tersection of Forty-second Street with these two thor- 
oughfares, and the crossing of Broadway by Csnal 
Street and Chambers Street, where, despite the excel- 
lent work done by the Traffic Squad, the congestion of 
traffic has become very serious indeed. 

There is no question that the chief hindrance to the 
easy flow of traffic is the presence on our leading 
thoroughfares of slow-moving trucks and drays, which 
not only keep down the average speed both of the 
street cars and iighter vehicles, but provide a most 
serious obstruction wherever they stop to unload at 
the sidewalks. The removal of heavy trucking from 
the streéts would do more to expedite traffic than any 
other change that could be made; and the most effec- 
tive way to make this change would be to double-deck 
the streets, reserving the upper surface for the street 
cars, light vehicles, and pedestrian traffic, and relegat- 
ing the heavy trucking to a subway built immediately 
below street level. This arrangement would have the 
added advantage that freight could be delivered direct 
to the basement of the business houses, where, in any 
case, it has to be stored, even when delivered from 
the street level. There would be a distinct gain in the 
fact that a large amount of handling and elevator ser- 
vice would be eliminated, while the sidewalks would be 
rid of the intolerable nuisance which is now occasioned 
by unloading and transferring freight at the street 
level. 

On the front page of the present issue is shown the 
constructive details of a plan by which the above 
suggestion of a trucking subway could be carried out. 
Immediately below street level is the proposed sub- 
way, and below that a standard four-track subway for 
the Rapid Transit trains flanked by a couple of pipe 
galleries. The whole of this construction is built of 
armored concrete. The trucking subway is divided by 
a heavy longitudinal wall running down the center, 
with wide openings at the cross streets to accommo- 
date the crosstown traffic and enable trucks to pass 
from one side of the subway to the other. At the 
sidewalk line, the roof is supported on lines of heavy 
columns, an arrangement which permits the trucks to 
back directly up to the basements of the buildings. 
At the cross streets access is gained to street level by 
means of easy inclines, which, in every case, occupy 
only the right-hand half of the street looking in the 
direction of travel. At intervals, on the more impor- 
tant crosstown streets, the trucking subway could be 
extended for one or more blocks to the east or west. 
It would be a hard-and-fast rule in this subway that 
all moving trucks must keep to the right hand, traffic 
on the inclines leading to and from the subway always 
being in one direction. The construction of trucking 
subways beneath our most crowded thoroughfares 
would immediately loosen the street traffic, and greatly 
reduce its present inconvenience and danger. The 
schedule of the surface cars could be greatly improved; 
it would be possible to make a rapid journey up and 
down town in carriage or automobile; and the gain 
from a sanitary standpoint would be enormous. 

—————__3——_4>_0____—_ 
The Current Supplement, 

The current SuppLEMENT, No. 1642, contains a num- 
ber of articles of a practical nature. Godfrey M.S. Tait 
records recent progress made in producer-gas installa- 
tions. A paper by M. C. del Proposto describes an elec- 
trical method of power transmission, developed by 
the author in connection with the use of irrever- 
sible internal-combustion engines for the propulsion 
of ships. George P. Hutchins writes instructively on 
the storage battery and battery plates. Some novel 
house-moving operations are described by Edward H. 
Crussell. There is an element of uncanniness about 
some of the recent developments in plant growing. 
The adventurous impulse of the times is leading the 
modern scientific gardener to experiment in many dif- 
ferent ways. He is bringing all sorts of previously 
unheard-of influences to bear (electric force, electric 
light, colored lights, germ inoculation, anesthetics, and 
what not) in the hope of raising a product superior to 
anything that has gone before. These experiments are 
admirably summed up in a popular way by G. Clarke 
Nuttall. “Our Most Destructive Rodent” is the title 
of an article which will surely open the eyes of those 
who do not realize how terrible a pest is the rat. 
Jacques Boyer tells how soft French cheeses are made. 
A. D. Hall’s excellent paper on artificial fertilizers is 
continued. This instalment is devoted to nitrogenous 
manures. The paper by E. F. Lake entitled ‘How to 
Build a 5-Horse-power Stationary Gas Engine” is con- 
cluded. 

ok ed 

A French statistician estimates that about 550,000 
motor cars have been manufactured in the nine years 
since the experiments of self-propelled road vehicles 
first succeeded. 
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Artificial Copper—A Denial from Prof. Remsen. 
To the Editor of the ScrrnTIFIC AMERICAN: 

Referring to the article entitled ‘Artificial Copper,” 
which appears on page 470 of your issue of June 8, I 
beg to say that this is entirely without foundation. I 
have so stated over and over again in the newspapers, 
but the correction seems to be less interesting than the 
original false statement. I disclaim all responsibility 
for the statement that Sir William Ramsay has discov- 
ered a method of making artificial copper. I hope you 
will give this correction as prominent a place as you 
gave to the article referred to. Ira REMSEN, 

Johns Hopkins University, Baltimore, Md. / 

+ 
A Word Against Burial at Sea, 
To the Editor of the ScirnTIFIC AMERICAN: 

Will you be so kind as to explain why it is in this 
enlightened age that people who die on board our best 
Atlantic liners have got to be buried in the sea? I 
can understand why it should have been done forty or 
fifty years ago, but why it should be continued with 
all the conveniences the modern steamships have for 
caring for bodies, is a great mystery to me. If one of 
the leading steamship companies would advertise that 
they had abolished the “old-time custom” of burying 
their patrons at sea, it would make them very popular 
and force others to do likewise. 

Waterloo, Iowa. CoRTLANDT FIELD FOWLER. 


Railroad Curve Mechanics, 
To the Editor of the ScienTIFIC AMERICAN: 

I have read with great interest the able article 
which appeared in your issue of March 2 on the dan- 
gers incurred by high-speed trains at curves. The con- 
clusion reached by your discussion is that “special 
attention” must be given to the question of maintain- 
ing curves at their proper alinement and elevation. 
However, it seems to me that other factors enter into 
the problem which were not touched upon in your 
article. : 

A bicyclist on rounding a curve will incline his 
body toward the center of the curve, not when he 
starts to make the turn, but a moment or two before; 
for if he did not thus anticipate the centrifugal action 
he would be thrown from his wheel. Such an antici- 
patory inclination is just as necessary for a railway 
train as for the bicycle rider. It takes a moment or 
two to shift the center of gravity, whereas the cen- 
trifugal force being already existent in .the frame 
makes itself evident on the very instant the curve is 
entered. It should be borne in mind that a car or 
locomotive is not a rigid body in which the lifting of 
the trucks at one side will instantly careen the entire 
structure; but that the car body is in a measure in- 
dependent of the trucks, and hence, owing to its inertia 
or the centrifugal force which resists displacement in 
the vertical plane, it will respond comparatively slowly 
to tilting of the trucks. At such a time moments 
count, for a mile-a-minute train travels 88 feet every 
second. On this account the track should be banked 
not only at the curve, but for some distance before 
the curve is reached. Otherwise the train will be 
well on to the curve before the center of gravity can 
be shifted sufficiently to prevent an accident. But to 
this are opposed the general principles governing rail- 
road construction which tend to maintain unalterable 
the level of the tracks. 

There is another factor, and in my opinion the main 
factor, of danger which must sooner or later receive 
the attention it deserves. This is the old question of 
rigidly securing opposite wheels of a car or _ loco- 
motive to a common axle. The inner rail of a curve 
is shorter than the outer rail, and yet these opposite 
wheels must travel over these unequal distances at 
the same speed and in the same time. Of course, one 
of the wheels must slip, grinding away the tread 
surface of the rail and the wheel. This effect, though 
well known, has been ignored on the ground of econ- 
omy, although it would not cost much more to mount 
the wheels independently. But the fact which must 
not be ignored is that with the wheels thus coupled 
together the axles will not keep the ideal radial posi- 
tion and the grinding wheel flanges are thus liable to 
climb up on to the rail. As long as opposite wheels 
are rigidly coupled together, it will be impossible for 
the wheels of a car or locomotive to mold themselves 
to the curves, hence there will be friction at curves, 
and as long as there is any amount of friction be- 
tween the wheels and the rails there will be danger of 
derailment. E. Musica Canto. 

New York, May 7, 1907. 

{The gradual elevation of the outer rails preceding 
the curve is already carried out on railroads. The 
elevation commences from 125 to 175 feet from the 
point of curve and rises gradually to the full curve 
elevation.—Enp.] 

$$ 

Do not wrap paper around an incandescent electric 
lamp for a shade. A fire may easily be started from 
the heat. 
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THE ART AND CRAFT OF THE MEDALIST. 
BY VICTOR B. BRENNER. 

/ O trace the origin of engrav- 
4 ing, we might refer to our 
forefathers who dwelt in 
caves and taught their 
young the dangerous hab- 
its of certain animals, by 
scratching such images on 
their walls. 

As civilization advanced 
and intercourse between 
the families was establish- 
ed, ornaments found their 
way in their daily lives 
for personal adornment, 
and as a token of friend- 
ship. Probably the earliest example of engraving upon 
a portable stone purely decorative may be seen in one 
exhibited in the British Museum. It is a _ peculiar 
kind of pink-veined marble, egg shape, about 244 inches 
long, drilled from base to apex with a wide hole, evi- 
dently intended for mounting, as the head of a staff 
of office. The Babylonian inscription on this stone 
reads “I Sargon the King, King of Agade have dedi- 
cated (this) to Samos in Sappira.” The date of this 
document is thought to be 3800 B. C. 

The introduction of metal as a medium of exchange 
in the seventh century B. C. is known to have origin- 
ated with Pheidon, of the Island of Aegina, and in 
Lydia at the same period, when each piece of metal 
was melted separately and weighed to contain the de- 
sired value. Some of the early coins were bean-shape 
or oval. They had the guaranty of the government 
and an indication of their value on one side, and on 
the other side four square or triangular holes. These 
four holes had no significance other than showing the 
projections of the iron upon which the piece of metal 
was placed in order to prevent it from slipping while 
the device was being struck. Later, we find coins 
bearing a device on both sides, and to strike the metal 


Modeling on the Enlarged Bas-Relief. 


pieces on both sides necessarily required more com- 
plicated tools. 

From the models found in ruins—one of which is 
to be seen in the Paris mint—we learn that in order 
to bring the two dies in a fixed position facing each 
other, a long piece of iron was welded to each die, 
the two pieces of iron being joined together somewhat 
after the fashion of a pair of tongs. The metal was 
then placed between dies and the imprint made by the 
blow of a hammer. The dies seem all to have been 
cut intaglio or negative, most likely with chisel and 
hammer, as is done in the carving of marble. The 
stonecutter’s drill, or wheel, as used in the cutting 
of precious stones, may also have served the die-cut- 
ters of that day. Their preparation of the dies for 
the use of coining must have been substantially similar 
to our own. 

In our own times after the idea is conceived 
sketches in soft wax are made to determine the desir- 
ed relief and composition of lines. For the final model, 
a slate may be used in order to have an even surface; 
or a surface of wax upon which the design is traced 
with a point, and bit by bit the wax is applied until 
the full modeling of the design is obtained. The wax 
model is made four or five times the diameter of the 
finished medal. 

In many cases the artist will oi] the surface of his 
wax model, and make a mold of it in plaster of Paris. 
This mold is in turn filled with plaster of Paris and 
a positive or cameo is obtained representing the model. 
In other cases, after the wax model has been com- 
pleted, the artist proceeds at once to translate his 
design into a block of soft steel, called a die or punch. 
In the process of cutting, the left hand holds the die 
firmly in position. In the right hand is held a steel 
graving tool called a burin, which cuts into the die by 
the pressure of the palm, guided by the four fingers. 
The thumb is used as a counterbalance on the die so 
as to prevent and stop pressure when it has reached 
the desired depth and length. 

An outline sketch is first made freehand on the 
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face of the soft steel by the artist, carefully following 
the design of the model. Then he commences to cut 
into the steel with his burin, producing an intaglio 
which eventually will be the die from which the 
medal is struck. 

After almost every cut of the tool, the artist takes 
wax impressions of his die to see how the work is 
progressing and to note how it agrees with the orig- 
inal wax model. 

A trained engraver’s hand will in time develop an 
accuracy of touch that will save him many verifications 
by wax impressions. In leading his graver he can 
feel the direction of the cut or curve of line, no mat- 
ter in what depth it may be. "The above described 
process of cutting does not vary in the cutting of a 
cameo or punch, except that in cames cutting the work 
is in relief and the whole design is visible during the 
entire operation. 

Some hundred years before the introduction of the 
screw press as applied to the striking of coins and 
medals—an invention of the latter part of the six- 
teenth century—rollers were used which were engrav- 
ed with the desired design, and fixed one upon the 
other, through which a strip of metal was run, thus 
obtaining as many impressions as the length of the 
metal permitted. The surplus metal was then cut 
away with shears or saw. 

The most important improvements the screw press 
brought with it were a ring to encircle both dies, and 
the cutting of disks alike in size and of uniform thick- 
ness by means of a positive punch which fitted into 
a negative. These disks are cut a little smaller than 
the actual design, placed between the dies, which are 
held together by the ring, and pressed. By using the 
ring to hold the dies together, the disk, being pressed, 
spreads and fully fills the ring, and thus a uniform 
appearance and thickness of all impressions is obtain- 
ed, which facilitates the placing of them one upon the 
other; and nowadays the piling of one upon the other 
is of great advantage in counting. 

A cameo die, or so-called punch, can be sunk in a 
soft block of steel. This sinking of the positive into 
the negative saves much of the work that was neces- 
sary before in cutting of a new die—in case of one 
being broken. With a positive’punch several dies can 
be prepared, in case of emergency. A die may also 
wear out by constant usage. 7 

In the latter part of the nineteenth century, the 
manner of sinking the positive into the negative die 
was changed somewhat. Instead of using punches of 
small dimensions for hand use, and later larger 
punches, bearing the entire emblem which was to 
make the center of the coin or medal (and sunk by 
means of the press into the negative die, that after- 
ward needed the cutting by hand of the border and 
lettering), positive punches bearing the complete de- 
sign of the coin or meda! are now in use. This latter 
improvement of sinking the positive punches with the 
complete design of the coin or medal is due to Chapu 
and Ponscarme. With the reducing machine that was 
invented some thirty years before their time, the 
engraver is enabled to finish his models in such a 
manner that they can be used either for casting or 
for a die. Merely leaving off the polished background 
in the die, which was in practice for about two cen- 
turies, it is possible to give to the medal a finish 
similar to that made by casting. 

Since the introduction of the reducing machine the 
medalist has his model cast in bronze or iron, adjusts 
it to the machine and obtains a reduction in steel in 
any size desired. The reducing machine, which is a 
kind of pantagraph, was invented by the Frenchman 
Contamin early in the nineteenth century. A _ steel 
point following the model in its reliefs and cavities, 
transmits by means of a bar its movements to another 
point which cuts into the steel. This machine saves 
the artist much of the tedious work required in the 
cutting of dies by hand. It copies a model with but 
slight modifications in certain places, and if due al- 
lowance has been made in the model, will need but 
little retouching in the die. 

The striking of a medal is entirely mechanical, and 
is obtained by either hydraulic pressure, or the screw 
press. The metal disk is placed between the dies, and 
pressed until the full image is obtained. According to 
the height of the relief, it may require from one to 
ten or even more pressures, and annealing the metal 
disk each time after it has received a blow is a neces- 
sary operation. 

The medal is now ready to be colored, or as it is 
termed, have a patina produced on it, for it must be 
remembered that when a medal comes from the press, 
it is as bright as a new penny. The patina may be 
obtained by burnt sienna, by liver of sulphur, or sal- 
ammoniac, as the case may be, for the bronze. For 
silver, any oxide will do to give a dark background, 
and to relieve the surfaces, pumice stone is used with 
effect. 

The popularity of the medal took its origin at the 
time of Vittore Pisano, of Verona, who was active as 
a medalist from 1439 to 1449, and who originally was a 
painter of reputation. We find that the Romans used 
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metal disks bearing a portrait or allegory of some 
kind, of a larger size than the coins in use as a me- 
dium of exchange. These large disks were used as 
passes to the theater and also as ornaments. Although 
it is not certain whether the name medaglio originated 
with Pisano, it was he who introduced the cast medal 
and who made it known by that name. Pisanos abil- 
ity as a medalist crowned him 
as the foremost of all. Apart 
from being the initiator, it was 
he who first introduced perspec- 
tive on the medal, and that feel- 
ing of color so much sought after 
by the medalist of to-day. At- 
tracted by his success, a great de- 
mand arose for portraits and al- 
legories made permanent in the 
medal, and a large number of 
sculptors and painters devoted 
themselves to the modeling of 
medals. Not only did Pisano find 
followers in his own country, but 
we find that Germany and France 
sent their men of ability to study 
the medal in the place of its 
origin. 

The process followed in the 
making of a cast medal differs 
but little at the present time from 
the earlier methods. It is first 
modeled in wax; plaster of Paris 
molds are taken from the wax 
medal, from which several posi- 
tive plaster casts can be made, 
and again formed in sand or a 
preparation of some kind which 
constitutes the mold to receive 
the metal. 

The medal differs from any 
other form of sculpture in low re- 
lief in that it must be independ. 
ent of its surroundings, it must 
be complete in itself. Standing 
between sculpture and painting, it 
may possess all the qualities of a 
work of art in any of these other 
media; in miniature conveying a 
story, suggesting form, color, dis- 
tance, and space, thus permitting 
us to enjoy, compressed in its two 
or three inches, a result which ex- 
pressed in a work of sculpture or 
a painter’s canvas requires much 
more room. 

The Greeks, ever sensitive to 
the beautiful in all its forms, took 
pains to exhibit in their coinage 
the best expression of their art. 
The Romans, too, were heedful of 
the artistic in their coins. The Italians, closely fol- 
lowed by the Germans and the French, early in the 
fifteenth century struck souvenir medals to commem- 
orate events of common interest, and to be given out 
at festivals. Princes and rich men of the Renaissance, 
as wellas rulers of the state, had their portraits placed 
on the obverse of medals, with their coats of arms on 
the reverse, thus commemorating their names to fu- 
ture generations. 

In Austria a school was opened for the education of 
medalists, by Maria Theresa in 1768. In 1803 a like 
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school was instituted by the French government in 
Paris. 


The Paris mint now strikes medals from al- 


most all the dies in her cabinets and even buys from 
artists new medals, independent of the subject, and 
strikes medals or plaques from them to sell at cost as 
a means of education to the general public as well as 


The Medalist’s Engraving Bench, Showing Die in Collar. 


those who may be specially interested in the subject. 

The so-called modern Renaissance of the medallic 
art had birth in France about fifty years ago. Those 
most active therein have been David, Chaplain, Oscar 
Roty, Alexandre Charpentier, of Paris; Anton Sharff, 
Powlick, Marschall, of Vienna. With them the medal 
assumed a wider scope even than it had known before, 
in that it was not only made to commemorate an event, 
or memorialize a person, but was made also the means 
of the artistic expression of the thought and fancy of 
the artist. 
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A New Process of Producing Iron. 

In a lecture recently delivered at Christiania, Mr. A. 
Hiorth suggests a novel process of producing iron from 
Norwegian ore by the aid of Norwegian materials. 
Norway at present exports large amounts of iron ore, 
which is refined abroad, while the wants of the coun- 
try are supplied from the import of goods manufactured 
from its own ores. Now, the ex- 
tensive ore deposits, in connec- 
tion with the plentiful waterfalls 
of the country, might be utilized 
to advantage by means of an elec- 
tro-metallurgical process; and in 
order to be independent of other 
countries also in regard to the car- 
bon used in reducing iron ores, 
Mr. Hiorth suggests the utiliza- 
tion of the extensive graphite lay- 
ers which are found in many parts 
of Norway. This would be the 
more advantageous, as the graph- 
ite in question is not pure enough 
to be used as a material for man. 
ufacturing crucibles, pencils, and 
the like. 

Graphite is the heaviest and 
purest carbon found in nature, 
and is extremely stable in regard 
to chemical reactions. It is un- 
able to burn like coal. However, 
Mr. Hiorth some time ago sug- 
gested producing carbide’ by 
smelting graphite with lime, ap- 
parently with a low consumption 
of energy. Whereas the carbon 
otherwise used in the manufac- 
ture of carbide has first to be con- 
verted to graphite, the immediate 
use of graphite obviously war- 
rants a saving of energy. 

In view of the satisfactory re- 
sults obtained in this connection, 
the author was led to using it as 
reduction agent. It may be said 
that about one ton of coal is used 
in the blast furnace for each ton 
of iron, while in the electrical 
furnace the maximum amount of 
coal corresponding to the same 
quantity of iron is one-third, the 
melting heat being supplied by 
electricity. The cost of carbon is 
reduced to about one-ninth as 
against the blast furnace process 
by using graphite in the electric 
furnace. The author feels con- 
fident in assuming that this pro- 
cess would allow iron to be manu- 
factured on a satisfactory basis, 
his recent laboratory experiments having shown graph- 
ite to be an excellent agent of reduction for iron ore. 
In fact, fine pig iron can be obtained in the electric 
furnace even from very low-grade ores and graphite 
holding upward of thirty per cent of silicates and 
silica. 

The iron thus obtained from practically valueless 
carbon and iron ore, which otherwise would be quite 
unfit, is practically free from any impurities of the raw 
material, these constituting the slag. Even the latter 
could be used as excellent building material. 


Mr. Brenner Modeling from Life. 
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The Reducing Machine Which Makes the Relief Punch from Which the 
Intaglio Die is Struck. 
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MECHANICAL MASTERPIECES OF THE 
EIGHTEENTH CENTURY. 
BY DR. ALFRED GRADENWITZ 

While modern industry compels invent- 
ors to guide themselves in their work ex- 
clusively on the principle of utility, aiming 
with thé aid of their machines at a saving 
of time and energy, workmen and engi- 
neers of former centuries were allowed 
sufficient leisure, now and again, to indulge 
in their imagination, and even to devote a 
considerable portion of their lifework to 
designing ingenious and wonderfully intri- 
cate mechanisms, that are apt to be looked 
upon by modern men as mere toys. How- 
ever, these products of mechanical skill 
deserve our interest, and not only for curi- 
osity’s sake; by such fanciful work their 
constructors have in fact contributed to a 
great extent to developing their art, en- 
abling their successors to work sufficiently 
in the very paths of our present hustling 
industry. 

A striking instance of this assertion is 
afforded by the work of two Swiss mechan- 
ics, Pierre Jaquet-Droz and his son Henri 
Louis, who in the second half of the eight- 
eenth century laid the foundation of the 
renowned Swiss watch industry. 

This industry, which is at present so 
highly developed, was at that moment in 
its earliest stages, and was able only with 
difficulty to compete with that of the neigh- 
boring countries. Methods were in fact 
rather primitive, nor had the principle of 

' division of work been carried through; the 
same workman who made the clockworks 
frequently manufactured and adorned the 
casings. It was not until the advent of 
the two Jaquet-Drozes that a revolution 
was wrought in this state of matters. 

Pierre Jaquet-Droz had, as a youth, on account of his 
remarkable intelligence, been destined by his parents, 
wealthy farmers at Chaux de Fonds, to be a minister, 
and was only by chance directed into the career in 
which he was to become so great a master. 

When young Pierre once came home for his holiday 
his attention was drawn to his sister’s work, who 
according to the fashion of the dav had taken up the 
new industry. Her mechanisms immediately awoke his 
interest, and what at first had been merely a fancy 
gradually filled up his thoughts entirely, and induced 
him to leave theology and devote his life to the con- 
struction of watches and other mechanical appliances. 
He quickly acquired the use of tools, and his first pro- 
ductions already are masterpieces that excite the ad- 
miration of his fellow citizens, proving an incompar- 
able inventive genius allied to exceptional manual skill. 

It was very fortunate for the young artist that Lord 
Keith, governor of the country of Neuchatel (which at 
that time belonged to Prussia), to whom he was once 
introduced, should become interested in him, realizing 
at once his extraordinary gifts. He induced Jaquet- 
Droz to go to the court of Ferdinand VI. at Madrid, 
where he met with the most friendly reception. The 
numerous and most liberally remunerated commands 
which he there received enabled him in future to work 
quite freely, and established not only his own fame, 
but at the same time the renown of the hitherto un- 
heeded watch industry of western Switzerland. After 


Fig. 6.—The Spinet Player in Her Original 
Costume. 
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Fig. 2.—The “Writer” With Back Opened, Showing the Complicated 


Mechanism. 


Fig. 7.—Jeweled Watch Made by Jaquet- 
Droz, Jr. 


Fig. 1.—The “ Writer” Automaton. 
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returning to his country, Jaquet-Droz there 
spent many years of a highly productive 
life. In his son Henri Louis, the educa- 
tion of whom he from the very beginning 
guided on his own principles, he found an 
equally gifted assistant, while Leschot, Mail- 
lardet, Jean Pierre Droz, and others, be- 
came skilled disciples, who propagated the 
art of their masters not only in their own 
little country, but all over the world. Ja- 
quet-Droz, Jr., in conjunction with Mail- 
lardet, founded a watch factory at London, 
and to the joint work of these men we are 
indebted not only for a large number of 
masterpieces that are even now admired 
universally, but also for an unexpected 
development in the watch industry of 
French Switzerland. 

The Society for the History of the Can- 
ton of Neuchatel has just prepared an 
interesting exhibition of productions of the 
two Jaquet-Drozes, and through the court- 
esy of C. Perregaux, director of the Tech- 
nicum of Locle, the writer is enabled here 
to illustrate and describe the most famous. 

These are three automatons, which may 
be said to be the most perfect “artificial 
men” ever produced by human skill, and 
which during the lifetime of their authors 
and after their death until the present mo- 
ment have been wandering throughout 
Europe and America, being admired both 
at the courts of princes and in the homes 
of poor and rich. They were purchased a 
short time ago by a Berlin collector, but 
the canton of Neuchatel is trying to gain 
them back, in order to preserve for the 
country these historical treasures. 

The most ancient as regards the time of 
its production is the ‘Writer,’ represented 
in Fig. 1, a child of about four years of 
age, who, sitting at his little table, patiently waits 
with the pen in his hand until the clockwork is 
started. He then sets to work, and after looking at 
the sheet of paper before him, lifts his hand and moves 
it toward the inkstand, in which he dips the pen. The 
little fellow then throws off an excess of ink and slowly 
and calmly, like an industrious child, begins writing 
on the paper the prescribed sentence. His handwrit- 
ing is careful, conscientiously distinguishing between 
hair strokes and ground strokes, always observing the 
proper intervals between letters and words, and gen- 
erally showing the sober and determined character 
of the handwriting usual at the time in the country 
of Neuchatel. In order, for instance, to write a ¢#, the 
writer begins tracing the letter at the top, and after 
slightly lifting his hand half-way, swiftly traces the 
transversal dash, and continues writing the original 
ground stroke. 

How complicated a mechanism is required for insur- 
ing these effects will be inferred from Fig. 2, in which 
the automaton is illustrated with its back opened. 
In the first place a vertical disk will be noticed having 
at its circumference as many notches as there are 
letters and signs. Behind this will be seen whole col- 
umns of cam-wheels, each of a special shape, placed 
one above another, and altogether forming a sort of 
spinal column for the automaton. 

Whenever the little writer is to write a given letter, 
a pawl is introduced into the corresponding notch of 


Fig. 5.—The “Spinet Player ” 
Modernized. 
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the disk, thus lifting the wheel column and transmit- 
ting to the hand, by the aid of a complicated lever sys- 
tem and Cardan joints arranged in the elbow, the 
requisite movements for tracing the letter in question. 
The mechanism comprises five centers of motion con- 
nected together by chains. 

According to tradition, Pierre Jaquet-Droz controlled 
his automaton from a distance without touching it in 
any way. By his voice he stopped the little writer in 
his work, or directed him to write the name of some 
of those present. To produce this effect he is said to 
have used a mag- 
net hidden below 
his clothes. This 
legend as well as 
many others 
which surround 
the personality of 
the artist will 
hardly bear criti- 
cism. 

In Fig. 3 is re- 
produced a sam- 
ple writing from 
the year 1896 
(the automaton 
then was in the 
possession of 
Henri Martin, a 
Dresden mechan- 
ic) and in Fig. 4 
a sample from 
the year 1906, 
shortly after the 
little fellow re- 
turned to his 
country. 

In the “Drafts- 
man,” the mech- 
anism is likewise 
arranged in the 
body itself, as in 
the case of the 
“Writer.” The 
broad chest thus entailed also required a large head, 
which accounts for the somewhat bulky appearance of 
the two automatons. With the paper in position and 
a pencil in hand, the “Draftsman” at first traces a 
few dashes and then swiftly marks the shadows, and a 
dog appears on the paper. The little artist knowingly 
examines his work, and after blowing away the dust 
and putting in a few last touches, stops a moment 
and then quickly signs: ‘Mon Toutou’ (My pet dog). 
The motions of the automaton are quite natural, and 
the outlines of his drawing extremely sharp. The 
automaton when desired willingly draws certain 
crowned heads now belonging to history; for example, 
a portrait of Louis XV., of Louis XVI., and of Marie 
Antoinette. To the latter drawing attaches a little 
anecdote:  Ja- 
quet-Droz, Jr., 
with the as- 
sistance of his 
friend Le 
schot, when 
demonstrating 
before the 
Queen of 
France, the me- 
chanical art- 
ist obviously 
chose as piece 
de resistance 
the portrait of 
the Queen her- 
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Fig. 8.—Portrait and Autograph 
of Pierre Jaquet-Droz. 
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self. Unfortu- 
nately, how- 
ever, Leschot, 


in handling 
the automaton, 
made a mis- 
take, and in 
the place of 
Marie Antcin- 
elle there ap- 
peared on the 


paper “Mon 
Toutou.” This 
mistake natu- 
rally produced 
some uneasy 
feeling in 
those resent. 


In ig. 5 we 
represent the 


third automa- 
ton, the “Spi- 
net Player,” 


which has the 
appearance of 
a girl of about 
twelve years of 


The Writer, 
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age, who by the way has kept pace with fashion, replac- 
ing her old spinet with a modern harmonium. Her 
dress has likewise undergone, in the course of a cen- 
tury and a half on her many migrations, a number of 
transformations which cannot exactly be said to be 
to her advantage, as will be inferred from a compari- 
son of Fig. 5 with Fig. 6, in which the piano player is 
represented in her original appearance, with her be- 
coming costume in the style of Louis XV. 

As soon as the player is set working, she bends for- 
ward, in order better to see the notes, the regular 
respiration of her breast being plainly seen. Her fin- 
gers swiftly slide over the keys, continuing their lively 
play if the automaton be lifted off the keyboard. The 
young lady has five melodies at her disposal, and never 
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Fig. 3.—Sample of the Writing Done in 1896. 


Je enorcioes 


ytennent revotr 


leur pays. 
Fig. 4.—Sample cf the Writing Done in 1906. 


fails to close her performance with a graceful bow. 

The inventory of Jaquet-Droz, Jr., in 1786 quotes the 
“Piano Player” for the amount of 4,800 livres and the 
“Draftsman” for 7,200 livres. The ‘Writer’ was ceded 
by Jaquet-Droz, Sr., to his son for the sum of 4,800 
livres, it being stated that some modifications were 
made to the mechanism by the latter. 

By comparing the present handwriting of the 
“Writer” and the productions of the “Draftsman” with 
samples transmitted from former periods, they are 
seen to have remained unaltered during one and a half 
centuries; the ‘Piano Player” likewise still performs 
the same melodies that delighted her auditors in the 
eighteenth century. These “artificial men,’ in the 
course of their adventurous careers and migrations all 
over two continents, were witnesses of the violent his- 
torical events that took place in the meantime. All 
these revolutions they have outlasted well-nigh un- 
altered, and with their antiquated exterior appear to 
us like the children of bygone ages, of which they, as 
it were, are bringing us greetings. 


Telegraphy Without Batteries. 
An interesting telegraph apparatus dispensing with 


The Masician. 


The Draftsman. 


Fig. 9.—The Automatons of Jaquet-Droz Exhibited at the Court of Louis XV.—From an Old Lithograph, 
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batteries was invented some time ago by a Spanish 
telegraph official, and has been tested over resistances 
corresponding to a telegraph line upward of 621 miles 
in length. 

In this apparatus the manual labor of the operator 
in transmitting Morse signals is employed to generate 
the currents required for the working of the telegraph 
circuit. As the currents thus generated by induction 
are high-tension alternating currents, they readily 
overcome the resistance of the circuit, traversing con- 
siderable distances. The apparatus comprises a lever 


King George Lil. and Queen Charlottc, as sketched by the draftsman in 
their presence in 1774. 


Fig. 10.—Drawings Made by the Jaquet-Droz Artist 
Android. 


which is pivoted on a metal support, and which at its 
rear end carries a soft iron armature in contact with 
the cores of a pair of high-resistance coils, which are 
extensions of the poles of a semi-circular magnet. 

Whenever by the action of this lever (which serves 
as Morse key) the armature is removed from the cores, 
a direct current is produced, while a reverse cur- 
rent is generated each time the armature returns to 
its position of rest. These currents are thrown in the 
telegraph circuit. 

By means of a special contrivance, the resistance of 
the receiving apparatus is cut out of the total resist- 
ance during the transmission of telegrams, while that 
of the current generator is eliminated during the re- 
ceiving. 

After each current impulse the circuit is discharged 
by an earth contact. A relay actuated by a single dry 
cell in the local circuit is used as a receiver. The lever 
of this relay accurately repeats any motion of the 
sending key, 
as does that 
of the receiv- 
ing apparatus, 
by which the 
Morse signals 
are recorded 
with great ac. 
curacy. Each 
d i rect-current 
impulse due 
to the discon- 
necting of the 
armature from 
the cores will 
result in the 
relay lever’s 
striking a stop 
and remaining 
in contact with 
the stop until 
areverse 
current re 
turns it back 
to its position 
of rest. As in 
this telegraph 
scheme, the 
connection of 
the line with 
the receiver is 
never discon- 
tinued, it could 
as well be de- 
signed for a du- 
plex system, 
and the in- 
ventor is en- 
gaged in de- 
signing an ar- 
rangement 
suitable for 
this purpose, 


June 22, 1907. 


DO ANIMALS REASON? 
BY L. A. CAMACHO, 

Reason is that faculty of the mind which argues 
rationally, and which from known facts draws con- 
clusions. This faculty has been annexed by the King 
of the Animal Kingdom to his own special domain, 
and he has obtained a good deal of satisfaction in his 
supposed exclusive possession of this valuable asset. 

Now, when a fellow can’t tell you what he is think- 
ing about, either because he has no language, or be- 
cause you do not understand it if he has, it is rather 
difficult to fathom the workings of his mind; and we 
are tempted to say that what we do not understand 
does not exist. It is fair to say that this applies to 
our lack of understanding of the minds of animals. 

And this brings us to “Dohong,” an orang-utan, that 
occupied a cage in the north end of the Primates 
House at the Zoological Park in the Bronx. He was 
a fine, big, red fellow with the long arms of his kind 
and a very serious manner. Perhaps he never really 
smiied, but there was a kindly expression about his 
face which was very attractive. He took life very 
seriously, was most deliberate in all his actions, and 
was curious in a most careful and painstaking way. 

The walls of the cage in which he was confined are 
lined with smooth lignolith below and wood above. 
At the back there is a door through which the cage is 
entered. This door is set in a partition which does 
not go to the top of the cage, but only up about five 
feet, making a shelf about three feet in width; and 
‘the back wall of the cage goes from the shelf to the 
ceiling. On each of the side walls there is a round 
perch or bar of one and one-half inches diameter, run- 
ning from the back to the front of the cage; and this 
bar is supported by wrought-iron brackets bolted to 
the wall. In the center of the cage is a trapeze hung 
by chains. 

“Dohong” was destructive—not constructive. This 
was partly due to lack of education, but principally to 
lack of opportunity. Everything was provided for him. 
His bed was loose straw, which served his purpose. 
A blanket might have been better for him, but to tear 
up a blanket was an admirable way to while away a 
half hour of the dreadful tedium of cage life. His food 
came at regular intervals unasked. What more can 
an ape require than enough to eat and a place to sleep? 
Strange to say, “Dohong” wanted more. He, wanted 
occupation, and as there was no nest to construct, 
and no enemies to guard against, he started in to de- 
stroy. 

Occasionally he had for companions two chimpanzees 
of the opposite sex, who were fairly ladylike in their 
behavior, but ever ready to aid and abet “Dohong” in 
any of his schemes. ‘‘Dohong” had no compunction in 
making use of their services when he required them. 

The bars on the side of the cage were to him a 
source of great interest. How could he get them 
down? He stood in front of them, looking at them in 
a most critical manner, and considering the question. 
He got up on the shelf and took hold of one end, 
grasped a steam pipe with the other hand, and pulled. 
No success. He then persuaded one of his friends, 
the chimpanzee, to assist him; and they worked to- 
gether. The writer did not see how they loosened the 
first bracket, but he did see what he did with the sec- 
ond bracket. 

This is what he saw: The distance between brack- 
ets is about three feet. The first one was loose, and 
“Dohong” was standing on the shelf pulling at the 
end; but the second bracket held. He let go, stopped 
and considered, rubbing his chin with his hand for dll 
the world like a workman who has a difficult piece of 
work before him. He mounted 
the bar, put his back against the 
wall and pushed. Getting no result, 
he persuaded one of the chimpan- 
zees to help him, she sitting next 
to him on the bar. No result. The 
other chimpanzee sat on the floor 
watching the affair with intense in- 
tcrest. At last, with a mighty ef- 
fort, they succeeded in breaking off 
@ piece of the bar, and the chim. 
panzees went off with it in a wild 
chase. Not so with “Dohong.” He 
had his work to do, and felt the re- 
sponsibility. Reaching down from 
the bar, he caught the chains hold- 
ing the trapeze, thrust the bar of 
the trapeze through one of the 
brackets, and by main strength 
pried the bracket loose. 

Let us analyze a little. This ape 
certainly argued rationally, for in 
no other way could he have cor- 
rectly applied the lever. Even ad- 
mitting that he knew by instinct 
(whatever that is) what the lever 
was, to apply a lever correctly one 
has to use reason. He must have 
reasoned out what a lever would 
do, and concluded that in the 


We 
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bracket was the proper place to apply it. It is the 
case of an animal using a tool. Without question he 
made use-of reason, and any one watching him would 
have seen that the ape undoubtedly thought the whole 
matter out in a careful, deliberate, and painstaking 
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“ Donong,” an Orang-utan Who Invented the 
Lever. 


way. It will be noted that this writing is in the past 
tense, for “Dohong” is no more. On a visit to the 
Zoo some weeks ago his cage was found empty, and 
an inquiry of one of the keepers brought the reply, 
“He’s gone.” It was said with a certain sadness, for, 
ape though he was, he had a personality, and who will 
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How “Dohong” Applied the Lever. 


question after this testimony that he had some of 
that which humans call intellect? 

N. B.—This article was submitted to Dr. Hornaday, 
Director of the Zoo, for his approval and criticism. 
Dr. Hornaday states that “Dohong” used a lever on 
many occasions. 
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AN ARTIFICIAL RESPIRATOR. 
BY JOHN W. HALL, 

An apparatus for producing artificial respiration has 
recently been devised whereby in cases of suspended 
animation the action of the heart and lungs can be 
renewed. Prof. George Poe, the inventor of the ap- 
paratus, does not insist that with its use life can be 
brought back, but claims that by artificial means ap- 
plied through the instrumentality of the respirator 
persons killed by asphyxiation, poison, or drowning 
can be resuscitated; that the death of persons under 
the influence of anesthetics while being operated upon 
can be prevented; that its use will prevent “infant 
asphyxia” at birth; that a drunken person can be so- 
bered in a few minutes; that persons electrocuted or 
hanged—in the latter case where the neck has not been 
broken—can be revived, and that the freezing to death 
of Arctic explorers can be obviated. These results 
are accomplished by simulating normal respiration 
through artificial means. 

Prof. Poe has been long studying the problem as to 
when life actually leaves the body, and as early as 
1876 he began experimenting in pumping oxygen into 
the lungs of supposedly dead animals with varying 
success. Interest in his study was accentuated by the 
fact that he had a young sister who, after lingering 
with typhoid fever, was pronounced dead by the at- 
tending physicians and that she had revived within 
two hours of the time set for her burial, and lived for 
many years thereafter. 

The machine or apparatus of Prof. Poe is modeled 
directly after nature and is shown to be practical. He 
proceeded on the theory that to revive persons drown- 
ed, suffocated, or dead through ill-advised use of anes- 
thetics, the way was to remove the water or the »oison- 
ous gases in the lungs, and at the same time supply 
life-giving oxygen. So he began experiments on what 
he calls double larynx tubes or two tubes to connect 
with the nostrils—one as an inlet and the other as an 
outlet—and, studying the action of the heart, he saw 
that it was that of a double cylinder, or, rather, two 
cylinders, right and left ventricles and right and left 
auricles. He built his machine in line with the con- 
struction of the heart—a simple machine with two 
cylinders, each having an inlet and an outlet valve. 
The plungers of each cylinder were made to work 
simultaneously. 

A demonstration was made on a rabbit, which is 
clearly shown in the accompanying illustration. Two 
grains of morphine were injected into the leg, aftey 
which four ounces of ether were administered. It was 
believed by the experimenters that life was positively 
extinct, as the application of every known test failed 
to reveal any sign of life. In this condition, the tubes 
of the apparatus were applied to the rabbit’s nostrils 
and, on pumping out the poisons with one cylinder and 
pumping oxygen into the lungs with a simultaneous 
movement of the valves, within three minutes the 
rabbit, but lately pronounced dead, was breathing 
naturally and within six minutes it was running 
around the room. The ether was entirely out of the 
system, as there was no indication of nausea. 

A dog was placed in an airtight box containing a 
heavily-charged atmosphere of acetylene gas and 
smothered for forty minutes. It was pronounced dead 
beyond the hope of resuscitation. The respirator was 
set to work and in a few minutes the animal began to 
breathe naturally and soon its pulse was normal, show- 
ing that all poisons had been removed from the sys- 
tem. So far, the artificial respiration apparatus has no? 
been demonstrated on a human subject, but it is be- 
lieved that the results would be the same as 
shown on the animal creation. 

0 @ ———— 

According to a paper recently 
read before the Zoological Society 
by Mr. R. I. Pocock, two distinct 
types of so-called tabby cats are 
recognizable. In the one the pat- 
tern consists of narrow vertical 
stripes; and in the other of longi- 
tudinal or obliquely longitudinal 
stripes which, on the sides of the 
body, tend to assume a spiral or 
sub-circular arrangement character- 
istic of the blotched tabby. One or 
other of these types is to be found 
in cats of almest all breeds, whether 
Persian, short-haired, or Manx; 
and there appear to be no interme- 
diate stages between them. Cats of 
the striped type are no doubt de- 
scended from the European and 
North African wild cats; but the 
Origin of cats exhibiting the blotch- 
ed pattern appears to be unknown. 
As it was to a cat of the. latter 
kind that Linneus gave the name 
Felis catus, the author urges that 
this title is not available for the 
European wild cat, which he would 
call. Felis sylvestris. 
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AN IMPROVED CLOTHES LINE HANGER. 
A source of great danger to the servant or housewife 
in our city flats and apartment houses is to be found 
in the necessity of leaning out of the window to hang 


the wash on the line. To overcome this danger a num- 
ber of hangers have recently been invented, which are 
so arranged that a portion of the line may be brought 
into the room to facilitate hanging the clothes there- 


AN IMPROVED CLOTHES LINE HANGER. 


on; after this the line may be moved out to permit of 
closing the window. One of the most recent of these 
devices has been invented by Mr. Frederick W. Steuer, 
of Plainfield, N. J. As shown in the accompanying 
engraving, the device consists of an arm A, which at 
its outer end supports a pulley. The opposite end of 
the arm is formed with a forked head D, which fits 
over a bracket C, and is pivoted thereto. The bracket 
C is in the form of a broad horizontal disk, secured to 
a baseplate, which is fastened to the frame of the 
window. On the forked head B a lug D is formed, 
and on the baseplate of the bracket is a flange H. The 
upper run of the clothes line passes under this flange 
and around the pulley. In use the arm A is swung 
into the room, and the clothes are hung on the lower 
run of the line. This done, the lower run of the line 
is caught over a hook G@ formed on the baseplate. 
Then the arm is swung outward across the window as 
shown in Fig. 1, when the lug D will lock the line 
firmly in the aperture formed beneath the flange £, 
and a lug F formed on the under side of the forked 
head B will move into engagement with the hook & to 
hold the lower run in place. The disk C of the bracket 
is formed with a number of apertures adapted to 
receive a locking pin which passes through the forked 
head B. In this manner the arm may be locked at the 
desired position. 
A NOVEL PNEUMATIC MASSAGE MACHINE. 

The phenomenal popularity of massage treatment, 
especially of the vibratory type, has created a large 
demand for a_ port- 
able machine for 
home use. The ac- 
companying engrav- 
ing illustrates a ma- 
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chine of this character which possesses considerable 
novelty, both in its operation and in its effects. A 
glance at the line drawing, which shows a vertical 
section through the mechanism, will reveal the 
character of this machine. It will be noted that 
it produces pneumatic pulsations by means of a 
rubber diaphragm, which is vibrated in a cup at one 
side of the machine, and that these pulsations may 
be conducted to the part which is to be treated 
through a flexible tube. The machine is adapted 
to be operated by foot power, being provided with a 
treadle connected by a link to a crank wheel. 
This wheel is formed with gear teeth adapted 
to engage a pinion secured on the driving shaft. 
A flywheel is mounted on one end of the driving 
shaft, and a crank disk on the other end. A pit- 
man connected to the crank disk passes down- 
ward into the cup, and is secured to the rubber 
diaphragm therein. It is evident that when 
the treadle is operated, the diaphragm will be 
moved up and down at a rapid rate, alternately 
rarefying and compressing the air in the cup, 
and thus producing the pneumatic pulsations. 
The design of the machine is very simple, the 
parts being removable, so that the entire appa- 
ratus may be folded up into a small space to 


permit of packing it in a suit case. The height 
of the apparatus when set up is only 30 inches, 
and its weight is but 15 pounds. A patent on 
this novel massage machine has been granted 
to Mr. Carl Rosen, Pennoyer Sanitarium, 
Kenosha, Wis. 
+ 0 
SPARK-PRODUCING MECHANISM FOR EXPLOS(ON 
ENGINES 


It is the custom in explosion engines which 
use a magneto to provide an induction coil 
with which to start the engine until it has 
attained sufficient speed to properly operate 
the magneto. In the accompanying engrav- 
ing we illustrate an improved mechanism, whereby 
the magneto may be mechanically operated indepen- 
dently of the motor with sufficient speed to pro- 
duce the requisite spark, thus dispensing with the 
necessity of using an induction coil. The accompany- 
ing illustration shows the mechanism in detail, and 
also a view of an explosion engine with the spark-pro- 
ducing mechanism applied thereon. The magneto is 
illustrated at A, and the armature shaft is provided 
with a clutch, whereby it may be connected with a 
loose pulley which carries the usual driving belt B. 
The lever C provides means for throwing the clutch 
into and out of mesh. Keyed to the armature shaft is 
a pinion, which is engaged by a large gear wheel 
splined to a second shaft supported in bearings in the 
frame of the mechanism. This gear wheel is con- 
nected to the lever C in such manner that when the 
latter moves the clutch into mesh, the driving gear is 
moved out of mesh with its pinion, as shown by dotted 
lines in the illustration. Keyed to the shaft which 
supports the gear wheel is a pinion, which engages a 
second gear secured on the power shaft. A heavy clock 
spring is fastened at one end to a sleeve on the power 
shaft, and at the opposite end to the frame of the 
mechanism. The spring may be wound up by operat- 
ing a hand crank, which is keyed to the sleeve. The 
latter is connected to the power shaft by means of a 
ratchet and pawl. Mounted in the upper end of the 
frame is a short lever H, provided with a lug adapted 
to engage an aperture in the power gear wheel. In 
operation, after the spring has been wound up, when it 
is desired to start the motor the latter is turned to 
such position that an explosive charge is ready to be 
ignited. Thereupon the handle # is moved to release 
the power gear, and the mechanism is then turned by 
means of the energy of the spring D. This serves 
to energize the magneto and deliver 
current to the spark plug. As the 
engine shaft is turned, the cam F 
operates in the usual manner to 
periodically make and break the cir- 
cuit at G, and thus explode the suc- 
cessive charges in the engine cylin- 
der, but the power belt B turns 
idly because it operates on a loose 
pulley. 

After the engine has attained 
a sufficient degree of speed, the 
lever C is thrown to normal posi- 
tion, indicated by broken lines, dis- 
connecting the spring-operated me- 
chanism and coupling the armature 
with the power belt B. The in- 
ventor of this mechanism is Mr. 
Lorenzo D. Stamps, care of F. M. 
Hamilton, Anahuac, Texas. 
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NOVEL SAFETY RAZOR. 
With a view to increasing the 
life of the razor blade and prolong- 
ing the interval between honings, 
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Mr. Edward Krusius, of No. 896 Third Avenue, New 
York, has invented a safety razor with four cutting 
edges. An illustration of this novel razor is reproduced 
herewith. The razor blade, as shown best in Fig. 3, 
consists of a square plate of steel which is thin enough 
to be quite flexible. Hach edge of the plate is sharp- 
ened and, in order to permit the cutting edges to be 
flexed independently of each other, they are separated 
by diagonal slots cut inward from each corner. The 
blade support consists of a square plate, B, somewhat 
dished in order to provide a convex upper surface. The 


ie 


r= 
= 
= 
=f 
= 
en 
- 
po 
= 
=| 
—] 
=| 


SPARK-PRODUCING MECHANISM FOR EXPLOSION ENGINES. 


edges of this plate are indented to form guards. The 
plate B is supported on a tubular handle, C, which is 
of square cross section. The handle projects slightly 
above the convex face of the plate and provides a key 
which fits into the square central opening in the razor 
blade, A. The backing for the razor blade is shown 
at D and consists of a square plate provided with a 
square shank which fits into the hollow handle, C, so 
as to hold it against turning, but at the same time 
permit it to slide in the direction of the length of the 
handle. The backing is held in place by means of a 
thumb screw, H, which passes through a central bore 
in the shank and engages a nut, F, secured in the 
handle, C. The backing, D, is provided with a concave 
under surface so that it engages the razor blade, A, 
near the cutting edges. It will be evident that the 
blade may be bent down onto the plate, B, and firmly 
clamped between the backing and the support by 
tightening the thumb screw. In use the four sides 
of the razor may be successively used, thus multiply- 
ing by four the time interval usually required between 
honings. When it is desired to replace the razor blade 
with a fresh one, this can readily be done by removing 
the thumb screw, HZ. Owing to the large number of 
cutting edges on each blade, the operator can repeat- 
edly shave without changing the blade. 
oD —_-———_§_- 

The fishermen round the Scottish coasts are be- 
ginning to interest themselves in the internal combus- 
tion engine as a means of helping them to compete 
with the steam drifter. Several motor-propelled boats, 
states the Motor World, are now to be found on the 
east coast, the latest to be put into service being an 
Eyemouth boat, fitted with a three-cylinder kerosene 
motor, constructed by Messrs. McBain Brothers, of 
Alnwick. This vessel! was driven round from Eye- 
mouth to Anstruther the other day at a speed of fully 
eight knots. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

GARMENT-FORM.—Anna L. TRAVISS, Vir- 
ginia, Minn. This apparel apparatus comprises 
a garment form for use in dressmaking estab- 
lishments, stores, homes, and other places, and 
is arranged to display a garment to the fullest 
advantage, to preserve its shape, and to permit 
of conveniently folding the garment form into 
comparatively little space when not in use. 


Electrical Devices. 


ELECTRICAL CUT-OUT.—P. T. McNALLy, 
Mandan, N. D. This device is especially in- 
tended for turning on and off any one or more 
of a system of arc lamps, operated by a single 
alternating current dynamo, where it is not 
profitable to make a separate line circuit from 
the powcr house, or install a separate alterna- 
tor for operating the arc lamps and incandes- 
cent lamps. It shuts off transformers when 
not in use, thus preventing loss of power in 
idle transformers, or for any other analogous 
purpose. 


Of Interest to Farmers. 

FEED-TROUGH.—G. D. Konner, Mace- 
donia, Iowa. The invention comprises a 
trough proper which forms the base of the 
feeder as a whole, and a part which is hinged 
thereto and consists of a hopper, for receiving 
the feed and a serics of transverse partitions 
arranged on the sides of the hopper and divid- 
ing the fecding space of the trough so as to 
form a series of what may be called “stalls,” 
each adapted to accommodate the head of a 
single animal. The trough may be constructed 
double or single and easily and _ quickly 
cleaned. | 

GATE.—J. M. HWiepr, Manson, Iowa. The 
object of this invention is to produce a gate 
which can be formed of wire or similar light 
material, and to provide a construction which 
will prevent the gate from sagging without 
necessitating a construction involving the use 
of a heavy frame for the gate. It relates to 
gates such as used in the fencing of farms and 
gardens. 

GATH.—BE. J. A. Ricr, Harvard, Neb. One 
of the several objects of this invention is to 
provide a construction of farm gate, or that 
class of gates adapted to be opened by a per- 
son approaching it and closed by a person 
after having passed through the gate, no matter 
whether such person is on foot, mounted, or 
seated in a vehicle. 

COMBINED COTTON CHOPPER AND CUL- 
TIVATTIOR.—R. H. PurRNELL, Rosedale, Miss. 
The invention is a machine for chopping, or 
cutting out, cotton rows at regular intervals, 
and also for throwing dirt up to the plants 
which remain standing. The runners will al- 
ways rest and travel upon the ground, and if 
the team be large, or tall, the front end of the 
frame will be held higher. This insures the 
chopper striking the row of plants squarely, or 
at right angles thereto. 


Of General Interest, 


POWDER-COMPACTING DEVICE FOR 
DRUGGISTS.—-O. Warr, Muskogee, Ind. Ter. 
This invention pertains to a device for facili- 
tating the subdivision of powder into smaller 
portions to be put up in papers or capsules 
according to the requirements of the prescrip- 
tion being filled by the druggist, and has for 
its object to compact the powder into a regular 
sized body whereby the druggist may more eas- 
ily estimate the proportional parts and may 
subdivide the powder into any number of parts 
of equal size. 

BAGASSE-FURNACE.—F. F. WILLEMS, Del- 
anggee, Soerakarta, Java. The invention re- 
lates to improvements in furnaces, and more 
particularly to furnaces adapted for the burn- 
ing of bagasse, the fiber refuse of sugar cane 
discharged from the juice-extracting machinery. 
The bagasse may be dried before reaching the 
grate bars, and may thus be utilized more 
economically as a fuel. 

CONCRETE STEEL SUSPENSION-ARCH.— 
K. J. ScHauwecknmr, Clay City, Ind. The 
object of the inventor is to provide means 
adapted to enable concrete arches to be con- 
structed with a much larger span than is 
practical at the present time, with less con- 
erete and with a smaller rise. By means of 
the construction the arch may be made with a 
span of any desired length. 


ANCHOR FOR AIR-SHIPS.—D. THomas, 
San Francisco, Cal. One purpose of the in- 
ventor is to provide an automatic anchor par- 
ticularly adapted for use in connection with 
buoyant vessels to effect a landing at a given 
point quickly and accurately, and to so con- 
struct the anchor that when it has entcred the 
ground claws will be forced out into the ground 
when the anchor is subjected to upward strain, 
preventing the anchor from being withdrawn or 
dislodged until the means are operated for 
permitting the claws to be drawn out. 


HORN-SUPPORT.—V. HH, Rape, New York, 
N. Y. One object in this case is to provide 
in the construction of a supporting device par- 
ticularly for phonograph horns, a novel and 
simple clamping device that may be readily 
engaged with a molding of the machine cas- 
ing, and to provide a supporting rod so con- 
structed that the horn may be supported verti- 
eally or horizontally, or. in other words, 
universal or interchangeable supporting rod. 


a|TURES 


BAG-LOCK.—L. B. PraHar, New York, 
N. Y. A purpose of the invention is to fur- 
nish a friction lock or latch for purse frames, 
being particularly adapted to the frames of 
what is known as hand or wrist bags, which 
lock or latch is intended to be more simple, 
durable, and economic to manufacture than any 
of its class now in use. 


SYRINGE-NOZZLE.—H. F. One, Portland, 
Ore. The aim of the inventor is to provide a 
nozzle for fountain syringes or douches, in 
which a tube having a catheter pointed ex- 
tremity is provided with an attached bulb, 
but is not in communication therewith, the 
tube being adapted to enter the cavity of 
organs, permitting the inflowing liquid to leave 
the nozzle at an angle with sufficient current 
and force to be highly serviceable in agitating 
any and all fluid in the cavity at any time in 
its use. 


MEANS FOR RECOVERING SUBMARINE 
BOATS.-—BE. OSWALD, United States Navy. The 
invention is an improved means for the re- 
covery of lost submarine boats, designed to 
place the location of the submarine with cer- 
tainty in both day and night, permitting com- 
munication with those imprisoned therein and 


obtaining a hawser attached to the boat without 


the use of divers. It can be installed on boats 


already built or now building at a small 
cost. 
DEVICE FOR PROTECTING SAFE- 


VAULTS.—E. V. Lorig and U. G. Granam, 
South Omaha, Neb. An object of the invention 
among others is not only to provide a means 
to act with certainty in giving alarms, but 
also at the same time to extinguish fire which 
can be in or near its location at the time the 
alarm is sounded, and at the same time by the 
generation and distribution of noxious gases, 
drive away burglars or other unauthorized per- 
sons. 

POST-HOLE DIGGER.—R. T. JENNEY, De 
Pere, Wis. ‘There is provision in this invention 
for a simple, durable, economic, and easily 
operated post-hole digger, one wherein the 
blade-carrying portion or body is constructed 
in but two parts, and whercin further the en- 
tire structure may be made exceedingly light 
without sacrificing strength. 


SUSTAINING DEVICI2 FOR ABRIAL VES- 
SELS.—I. Grusper, New York, N. Y. It is 
sought by this inventor to provide a penumatic 
device capable of operation from within a 
basket or car of a balloon to direct the balloon 
in one or the other direction or to prevent a 
too rapid descent of the balloon in the event 
of a leakage of gas or should the balloon be 
prone to drop from other causes. 

APPARATUS FOR COOLING OR HEATING 
BEER.---E. A. Apprnr, New York, N. Y. The 
object of the invention is to provide an ap- 
paratus for use in breweries and other estab- 
lishments, and designed for cooling beer and 
like liquids in a very simple and rapid man- 
ner, or for heating fluids by the use of steam 
or like heating medium. 


Hardware. 

DOOR-FASTENER.—M. D. Merrrinc, East 
Stroudsburg, Pa. The object of the inventor 
is to provide means effective in operation and 
durable in use, adapted to securely fasten a 
door so as to prevent it from being opened 
from the outside. The device is inoperative 
when not in use by folding the lower section 
against the upper, and as a spring passes over 
the hinge joint it is stretched and again con- 
tracts, thereby pulling the brace sections firmly 
together. 


WRENCH.—F. C. MAGENHEIMER, Evans- 
ville, Ind. In the operation of this monkey- 
wrench the shaft may be partially rotated by 
its handle which projects from it a point 
midway between the upper and lower loop 
frames, and as it is turned it will opcrate upon 
blocks in such manner as to draw the serra- 
tions, and to free said serrations from engage- 
ment as may be desired. 


NUT-LOCK.—C. C. Haucren, New York, 
N. Y. The direction of this invention is to 
improvements in nut locks relating to that 
type of nut lock embodying in its construction 
a helical nut. When the nut is threaded upon 
the bolt and forced to its seat, its threads 
will automatically be forced into tight embrace 
with the threads of the bolt and thus securely 
lock them together. 


GAGE.—G. W. McLAvuGHiin, Hoquiam, 
Wash. This invention relates to gages of the 
type adapted for discovermg irregularitics in 
the cutting edges of saws, and it is an object 
of the inventor to provide a gage which is 
particularly adapted for use in gaging saws 
with curved cutting edges, such as cross-saws 
and the like. 


Heating and Lighting. 
SAFETY DEVICE FOR GAS-BURNERS.— 
A. A. CHURCHILL, Portland, Ore. The improve- 
ment pertains to a device designed for the 
prevention of accidents resulting from the acci- 
dental escape of gas due to a failure to light 
same when it is turned on, or due to the gas 
having been blown out after being lighted. 
The object is to provide a device for closing 
an electric circuit and ringing a bell or operat- 
ing any other indicator when unburned gas 
escapes from the gas jet. 
APPARATUS FOR 
OF GASES OR OF GAS AND 
ILLUMINATING PURPOSES.—H. 


PRODUCING MIX- 
AIR 
FOR 


Karcer, 26 Frankfurter Allee, Berlin, Ger- 
many. In accordance with the present inven- 
tion, the two admission devices for gas and 


air respectively which are dependent upon the 
operation of the suction and forcing appliances, 
are arranged behind the admission aperture 
common to them both, in such a manner that 
during the admission to the suction chamber 
the gas and air mutually penetrate each other. 
Novel arrangement of valves secures a number 
of advantages. 


HEATHR.—H. F. Lancrennop, New York, 
N. Y. The object in this instance is to pro- 
vide a stove or heater arranged to utilize heat 
arising from the burning fuel in the fire-box 
to the fullest advantage, to heat a room by 
radiation of heat from the stove or heater, and 
to heat water, air, or both and conduct it to 
radiators or registers for heating other rooms 
and to assist in heating the room in which the 
heater is located. 


Household Utilities, 


CUSPIDOR-CLEANER.—O. Krrouse, 
Francisco, Cal. This inventor’s 
is a contractible and expansible device adapted 
for cleaning cuspidors and other receptacles or 
tubular bodies, especially those whose mouths 
or entrant portions are contracted or made of 
less diameter than the body portion. 
bing and cleaning is done in a rapid and ef- 
fective manner. 


San 


Machines and Mechanical Devices, 

_LABELING-MACHINE.—F. X. Matocsay, 
New York, N. Y. The principal objects of the 
invention are to provide means whereby an 
adhesive can be applied to cans or other arti- 
cles, to provide for thereafter feeding and ap- 
plying labels to the cans successively onto the 
portion supplied with the adhesive, and to 
provide means for manipulating the several 
essential parts of the machine and feeding the 
cans, both before and after the labels are ap- 
plied. 

BRICKMAKING-MACHINIE.—E. L. Marrin, 
Woodburn, Iowa. 
to machines for making bricks, and is espe- 
cially adapted to be operated by hand. The 
object of the invention is to simplify and im- 
prove the machine, and the finished bricks re- 
moved by a single operation of one lever. 

ELEVATOR.—C. A. Linpsrrom, Seattle, 
Wash. This improvement relates to elevators 
designed to be used for stacking lumber, and 
has for its object to provide means simple in 
construction, effective in operation and dur- 
able in use, adapted to be moved about in a 
yard and to elevate and deposit lumber at any 
desired height to form a stack. 


COLLAR.—D. J. Kernuy, Aberdeen, Wash. 
The invention is an improvement in collars 
as used on the shafting of machinery, espe- 
cially shafting likely to come in contact with 
the clothing of workmen and others. An 
object is the production of a means to be 
placed over the ordinary collar as now in use 
for covering the set-screw head which is the 
source of much danger and many accidents. 


PLUNGER FOR BOTTLE-MACHINES.—R. 
Jouns, Fairmount, W. Va. The purpose of 
the invention is to provide an improved con- 
struction of plunger whereby to preserve a 
proper and uniform degree of tempcrature 
necessary to the successful operation of such 
plungers as are commonly used as a part of 
machines and presses employed in the manufac- 
ture of bottles, jars, and other tubular glass 
ware. 

POWER-SHOVEL. — R. BrELDEN, Spanish 
Ranch, Cal. Mr. Belden’s invention has refer- 
ence to improvements in power shovels for dig- 
ging railroad beds, ores, ditches, and the like, 
the object being to provide a power-shevel of 
comparatively simple construction by means of 
which the work may be rapidly carried on. 

RATCHIET-POWER.—J. H. Harprn, Annis- 
ton, Ala. The invention refers to means, 
manual or mechanical, whereby to convert ap- 
plied reciprocal motion into rotary motion, and 
has for its object peculiar, novel, and improved 
means for the purpose stated, involving rotat- 
able shafts operatively connected by suitable 
gearing, and a novel form of ratchet power 
devices. 


Prime Movers and Their Accessories, 


AUTOMATIC DRAINAGE ATTACHMENT 
FOR LUBRICATORS.—J. C. Husrarp, George- 
town, 8. C. The invention relates to an im- 
provement in lubricators for steam engines in 
which the lubricator is coupled up with the 
steam pipe for a regulated feed. As lubrica- 
tors of this type contain water it frequently 
happens that the engineer forgets to open the 
drain valve of the lubricator when leaving at 
night, with the result that the lubricators 
freeze and burst, thereby entailing expense of 
new ones. The invention prevents this possi- 
bility. Mr. Hubbard has also reccived a patent 
on an invention designed to provide an auto- 
matic drainage attachment for cach lubricator, 
which is entirely independent of any separate 
connection with the boiler and comes into ac- 
tion by the mere act of disuse of the lubrica- 
tor, or shutting down of the engine. 


TRIPLE-EXPANSION ENGINE.—W. S. Ly- 
CAN, Marshall, Ill. In the present patent the 
object of the invention is the provision of a 
new and improved triple expansion. engine, 
which is arranged to utilize the motive agent 
to the fullest advantage and without back press- 


improvement ! 


The rub-| 


The invention has reference ; 


Railways and Their Accessories, 

RAILWAY-TIB.—H. HB. Marrunws, Salida, 
Col. The invention pertains to railway ties, 
tand the object is to produce a metal tie of 
| simple construction having a _ special form 
which facilitates the fastening of the rails 
thereto, and which tends to prevent a lateral 
; displacement of the tie in the roadbed. 


Pertaining to Recreation. 


SNAPPING DEVICE FOR MARBLES.—W. 
L. HorrMan, Jersey City, N. J. The device is 
grasped in the hand, and by pressure of the 
latter the marble may be projected as when 
snapped froin the fingers. Yhe inventor's 
‘object is to produce a device adapted to be 
used in playing marbles, and enables the 
;marbles to be snapped with greater force and 
i accuracy than in the ordinary way. 

{ TRANSFORMABLE TOY.—Mary A. Giun, 
Elizabeth, N. J. he toy is primarily in sheet 
:form and adapted to be ciit out, folded, glued, 
jand the parts connected to produce a_trans- 
'formable object. Objects may be produced upon 
pasteboard, metal, or ether 
issued, or published 
or other form, 
or painted in 


|sheets of paper, 
‘material, manufactured, 
separately, or in book form, 
ijand printed, drawn, stamped, 
leolors or otherwise, with single, double, com- 
pound, or scparate figures or parts, animals, 
iereatures, or the like, which, after being made 
up, when turned inside out or about, will show 
different figures of persons, animals, creatures, 
!or objects. 


Pertaining to Vehicles. 
VEHICLE-WHEBL—J. B. Hunrrr, Pitts- 
;burg, Pa. The object of the invention is to 
| provide a construction of wheel in which the 
(rim is cushioned with respect to the hub, 
special features being an octagonal metal hub, 
an outer rim, an inner ring, spokes between 
the rim and ring, and radial spiral springs 
between the hub and ring allowing free vibra- 
tions in all directions radial to the hub, four 
annular metal plates being fitted between the 
| hub and the ring and lapped and bolted to- 
gether so as to brace the wheel in all dircc- 
tions. 

AUXILIARY FELLY AND TIRE.—C. Buck- 
LAND, Habana, Cuba. ‘The invention rclates 
to wheels having inflated pneumatic tires. ‘The 
object is to provide means adapted to be 
readily attached to or removed from vehicle 
wheels of ordinary construction, and when ap- 
plied thereto to protect the pneumatic tire from 
injury without interfering with the resiliency 
of the tire. 


NovTse.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


ome 


8 


and Queri 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question, 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
Some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 

_ without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

ire aia to promptly supplied on receipt of 

Minerals sent for examination should be distinctly 
marked or labeled. 
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(10567) W. W. R. writes: We have 
an artesian well here about 1,000 feet deep 
that is throwing out salt and white sulphur 
water at the rate of 400 gallons per second. 
This is correct. I tested it three different 
times, and made it that or a little over. I am 
satisfied it will rise in a 6-inch pipe 30 to 50 
feet, and probably higher. With say a rise of 
30 feet, what horse-power will it make with a 
turbine wheel, and what size whcel will it take 
to run a flouring mill, or will it do it at all? 
Our town has a population of 600, and could 
we light the town with the power from well? 
Say eight large clectric lights and 400 incan- 
descent lights for stores and dwellings. A. 
Four hundred gallons of water per sccond at 


a pressure equal to a head of 30 fect would 
develop 180 horse-power. The number of 
pounds of water per second, multiplicd by 


the theoretical power. If this flow of water 
could be constantly relied on, from 75 to 80 
per cent of the above horse-power could be 
generated by a turbine whecl, which would be 
sufficient to light your town, with considerable 
margin to spare. It is very doubtful if your 
well will continue its present output at the 
pressure which you mention for a great Iength 
of time. We would advise you, therefore, to 
get an expert’s opinion on this point before 
making any large investment. 


(10568) What is the 


3 head and divided by 5,5@0 will give you 
C. H. M. says: 


L.! ure during the third expansion of the steam. formula for finding the horse-power requireé 
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to run an air compressor, given the following: 
The internal dimensions of the cylinder, the 
speed, and the maximum internal pressure, or 
the pressure at which the air is delivered from 
the compressor. <A. The horse-powcr required 
to run an air compressor, neglecting friction, 
equals the area of the cylinder in square inches 
multiplied by the internal pressure per square 
inch, multiplied by the number of feet which 
the piston moves per minute, and the whole 
divided by 33,000. Taking friction into ac- 
count, the power necessary would be nearly 
double this amount. 2. In finding the exact 
horse-power required, would the external press- 
ure be considered? A. In determining the 
exact horse-power, the difference in pressure of 
the two sides of the piston in pounds per 
square inch is the figure that should be used. 
3. Of what advantage is a several-staged com- 
pressor over a single-staged one? A. A several- 
staged compressor has the following advan- 
tages: The air is compressed less in each cyl- 
inder, and therefore a larger amount of air 
can be forced out of each cylinder per stroke. 
The valves work more satisfactorily, and there 
is less leakage, because the difference in press- 
ure on the two sides is less. Second, a small 
amount of leakage does Iess harm. The _ in- 
erease in temperature duc to the compression 
in each cylinder is less, and the air may be 
cooled between the various stages of the com- 
pression. ‘The work is more uniformly dis- 
tributed throughout the entire stroke, making 
the compressor run more smoothly. 4. What 
would be the formula for finding the horse- 
power required for a two, three, or four stage 
compressor? <A. The horse-power of thg two, 
three, or four stage compressor is found by 
first finding the horse-power of each cylinder, 
by the method already explained, and adding 
these amounts together. 5. Is there a formula 
for computing the horse-power of a steam tur- 
bine, given the steam or air pressure and the 
number of cubic feet: of steam or air delivered 
per minute at a given pressure? At what 
pressure will a turbine work most economic- 
ally? Does a turbine generate as much power 
with a given amount of steam as a reciprocat- 
ing engine? <A. There is no reliable formulg 
for computing the horse-power of the steam 
turbine. In general, steatn turbines” will 
develop about the same horse-power for a given 
amount of steam as reciprocating engines. A 
small power turbine at 120 pounds steam 
pressure non-condensing, will require 40 or 45 
pounds of steam per horse-power per minute. 
On the other hand, a larger turbine, designed 
so as to ect the full benelit of the expansion 
of the steam, when working with steam at 180 
pounds pressure and condensing, may be op- 
erated with about 16 or 18 pounds of steam 
per horse-power per hour. ‘The higher the 
steam pressure, the more é€conomical will be 
the turbine. 


(10569) W.M. says: I wish to experi- 
ment with compressed air, and desire a little 
information on that _— subject. Air com- 
pressed to a density of 50 pounds to the 
square inch and admitted to a cylinder 3 
inches in diameter for a distance of 2 inches, 
how far will the piston travel before losing 
all its expansive force? Also, at 100 and 200 
pounds to the square inch? A. When air ex- 
pands, its absolute pressure decreases in the 
same proportion that its volume increases, so 
long as the “temperature remains constant. 
The absolute pressure is found by adding 15 
pounds—the atmospheric pressure—to the 
pressure which is shown by the gage. Thus, 
if one cubic foot of air at 50 pounds pressure 
expands to two cubic feet, the absolute press- 
ure after expansion will be 50+15+-2=—82.5. 
This equals a pressure of 82.5—15=17.5 
pounds above the atmosphere. In the same 
way, if the volume were increased to 3 cubic 
feet, the final pressure would be 50+15+3= 
21.6. This equals a pressure of 6.6 pounds 
above the atmosphere. This rule can be 
applied to any pressure and to any change in 
volume, so long as the temperature remains 
constant. The rule does not exactly apply to 
compressed air in the cylinder, because the 
temperature of the air decreases when the air 
expands, and this decrease in temperature 
decreases the pressure somewhat by the figures 
given by the above rule. Where the expansion 
is not carried too far, however, the above rule 
gives results which are approximately correct. 
if the fall in temperature is known, the final 
pressure, as determined by the above rule, may 
be corrected by multiplying it by the following 
4604 t1 
—--—— where ft equals the tem- 
460-412 
perature of the air in degrees Ifahrenhcit at 
the end of the expansion, and ¢2 equals the 
ternperature of the air 
at the beginning of the expansion. 


(10570) W. T. H. asks: Can you tell 
me if there is any machine invented or pat- 
ented cor in use) to produce power by any of 
what are called the mechanical powers, such 
as the wedge, the sevew or Iever, as a motor 
solely without any other agent whatever, such 
as air, water, clectricity, heat in any form or 
chemicals ; simply a mechanical motor to drive 
or operate machinery? ~F do not mean the 
perpetual motion ficnd business, but something 
to push and pull with for something. A. We 
do not know of any motor as a generator of 
power such as you call for, but a lever or any 
other of the mechanical powers, by the aid of 
a weight, acting under gravity, will generate 
power and comes within the Hmits of your 


formula : 


in degrees Kahrenheit ; 


question They do not use air, water, heat, 
electricity, or chemicals, but only gravity. 
They may drive machinery also, but the weight 
will have to be wound up again after it has 
run down to its limit. A clock is a machine 
so driven, and comes well within your require- 
ments. Nor is it a perpetual motion machine. 


(10571) C.S. asks: At what pressure 
does acetylene gas begin to liquefy, and what 
chemical can be used to purify it so that a 
pressure of 200 pounds.can be used safely? 
A. The critical pressure of acetylene is 750 
pounds. The critical temperature is quite 
high, so that it will liquefy in the tank by 
compression. The tanks contain asbestos disks 
which are saturated with acetone. 


(10572) H.C. D writes: In a quota- 
tion from the Chemical News, in your issue 
of May 25, there is a statement that the tem- 
perature of dissociation of water is probably 
about 2,500 deg. C. Water decomposes at a 
temperature Iess than that of melting platinum. 
Following. Holleman’s “Inorganic Chemistry,” 
I used a liter flask having a stopper and de- 
livery tube. Through the stopper extended 
two copper wires. Connecting these just above 
the water was a coil of No. 26 platinum wire. 
A 110-volt current was used with a rheostat 
giving varying resistance. With the rheostat 
set to deliver about 14 amperes the wire 
melted. With it set to deliver 12 amperes I 
was able to collect a mixture of hydrogen and 
oxygen, shown by its explosiveness. The cur- 
rent actually used was not measured. The 
water was boiling during the experiment. The 
melting point of platinum is usually given as 
2,000 deg. C., which would make the decomposi- 
tion temperature of water somcthing less than 
2,000 deg. C. A. It is quite true that water 
begins to be dissociated at a temperature con- 
siderably below that of the melting point of 
platinum, but the process is not completed till 
considerably above the melting point of plat- 
inum. It is commonly taken to begin at 1,200 
deg. C. and to be complete at 2,500 deg. C. 
Dissociation does not take place suddenly, but 
gradually. The melting point of platinum is 
given variously by different authorities. The 
Smithsonian tables give from 1,775 deg. to 
2,200 deg. Baker & Co., the large workers in 
platinum, give the lower figure. A mean figure 
is 1,900 deg. Had the Chemical News stated 
the temperature of complete dissociation to be 
2,500 deg. it would have been more correct. 


(10573) M.S. T. asks: Kindly let me 
know what liquid will expand and contract 
the most and easicst. A. Ether expands most 
for a change of temperature of any liquid for 
which we have data, and acctone is next in the 
list. Benzene has the lowest specific heat of 
any liquid for which we have data, and hence 
will expand easiest. 
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THe VOICE OF THE Macines. An Intro- 

duction to the Twentieth Century. 

By Gerald Stanley Lee. Northamp- 

ton, Mass.: The Mount Tom Press. 

12mo.; cloth; 190 pages. Price, $1.25. 

A number of more or less rhapsodical essays 

on the spiritual side of machinery. 

mark the passing of the “poct of uselessness,”’ 

and the advent of the poet who can see beauty 
in mechanical perfection. 


BEAN CULTURE. By Glenn C. Sevey. New 


York: Orange Judd Co. 16mo.; 
cloth; 130 pages; illustrated. Price, 
50 cents. 


A practical treatise on the production and 
marketing of beans. It includes the manner 
of growth, soils and fertilizers, best varieties, 
| seed selection and breeding, planting, harvest- 
ing, insects and fungous pests, composition and 
food value; with a special chapter on markets 
by Albert W. Fulton. A practical book for the 
grower and student alike. 


CELERY CULTURE, By R. W. Beattie. New 
York: Orange Judd Co. 16mo.; 
cloth; 147 pages; illustrated. Price, 
50 cents. 

A practical guide for beginners and a stan- 
dard reference of great interest to persons 
already engaged in cclery growing. It contains 
many illustrations giving a clear conception of 
the practical side of celery culture. The 
work is complete in every detail, from sowing 
a few seeds in a window-box in the house for 
early plants, to the handling and markcting of 


celery in carload lots. 

Steam Traps. By W. H. Wakeman. Jer- 
sey City: Joseph Dixon Crucible 
Company. 16mo.; paper. cover. 


Many stcam-users scem to think that the 
| Steam trap is a luxury to be indulged in only 
j;by the operators of large plants, who can 
afford to spend their money on useless con- 
traptions which have nothing in their favor 
;except that they are “the very latest.” No 
device that utilizes a waste-product is a 
luxury, however slight the saving may be; if 
; the saving is great, the device becomes a neccs- 
;Sity. ‘The steam-trap can be placed in this 
‘last class, for its saving-power, large as it is 
' under any circumstances, inercases with the 
cost of fuel. The Joseph Dixon Crucible Com- 
pany, Jersey City, N. J., publish a very inter- 
esting pamphlet on the subject of steam traps 
which should be in the hands of every steam- 
plant operator. It is an illustrated description 
of the several varieties, with valuable sugges- 
tions by W. H. Wakeman, expert steam engi- 
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neer and author of well-known books on steam 
engineering. 


ToMATO CULTURE, By Will W. Tracy. 
New York: Orange Judd Co. 16mo.; 
cloth; 150 pages; illustrated. Price, 
50 cents. 

The author has rounded up in this book the 
most complete account of tomato culture in 
all its phases that has ever been gotten to- 
gether. It is no second-hand work of refer- 
ence, but a complete story of the practical ex- 
periences of the best posted expert on tomatoes 
in the world. No gardener or farmer can 
afford to be without the book. Whether grown 
for home use or commercial purposes, the 
reader has here suggestions and information 
nowhere else available. 


ELEcTRIC BELLS, INDICATORS, AND AERIAL 
LINES. By Umberto Zeda. Trans- 
lated from the original Italian and 
revised by S. R. Bottone. Author- 
ized edition. London: Guilbert Pit- 
man. 16mo.; cloth; 120 pages; 109 
illustrations. Price, 80 cents. 

A knowledge of electric bells is almost a 
necessity to everyone, so widely are they used. 
The work of which we are writing gives a 
progressive account of the modern practice for 
installing electric bells, indicators, and aerial 
lines, with particular stress upon the many 
novelties which the Italians have introduced 
inte the usual ways of working. 


LESSONS IN LEATHER Work. By Mar- 
guerite Charles. New York: F. W. 
Devoe & C. T. Raynolds Co. 16mo.; 
paper cover; 56 pages. Price, 35 
cents. 

Although the art of  leather-decorating 
reached a very high stage in the middle ages, 
and for several centuries following, its possi- 
bilities are scarcely realized nowadays. The 
tools required are not expensive, and the skill 
necessary to achieve at least passable results 
ean be acquired without excessive practice. 
The translation of Miss Charles’s pamphlet 
should give an impetus to _ leather-working 
that will take away the haunting memories of 
the “burnt-work” horrors of a year or so ago 
by the attractiveness of the newer products of 
the art. 


Tue Errect or Dirr on 
Publications of Yale University. 
Irving Fisher, Ph.D. 
Conn., 1907. 

Dr. Fisher’s monograph is a \valuable con- 
tribution to the very scant literature on the 
subject of endurance. His experiments were 
conducted largely to verify the claims of 
Horace Fletcher as to the effects upon endur- 
ance of thorough mastication combined with 
implicit obedience to appetite. Dr. Fisher 
finds that Mr. Fletcher’s claims, so far as 
they relate to endurance, are justified. The 
results observed during the experiment may be 
summarized as a slight reduction of total food 
consumed, a large reduction of proteid element, 
especially for fresh foods, a Iessened exerction 
of nitrogen, a slight loss of weight, a slight 


ENDURANCE, 
By 
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loss of strength, an enormous increase of 
physical endurance, and a slight increase in 
mental ability. The practical value of the 


experiment consists in the fact that any lay- 
man can apply it with or without knowledge 
of food values. 


ONE YEAR’S GROWTH IN THE RAILROAD DE- 
PARTMENT FOR THE YEAR 1906 AND 
THE OuTLOOK FoR 1907. Issued by 
the International Committee of the 
Y. M. C. A., 3 West 29th Street, New 
York city. 


To those unacquainted with the ramifica- 
tions of the organization, the Year Book of 
the Railroad Department of the Y. M. C. A. 
will prove a revelation. With. its one hun- 
dred and sixty-two buildings, this association 
reaches a membership of over eighty-four thou- 
sand; for the most part men whose lives would 
be devoid of religious influence if it were not 
for the opportunities of worship offered by 
this society. When one sees that the attend- 
ance upon religious exercises is above 80 per 
cent of the total number of members, one can 
draw some idea of the magnitude of the work 
carried on. 


MECHANICAL TRIANGULATIONS IN FREE- 
Hanp Drawinc. By Frank Aborn. 
Cleveland, Ohio: Cleveland Pub- 
lishing Company. 12mo.; paper 
cover; 44 papes; illustrated. Price, 
50 cents. 

A description of a method of drawing by 
triangulation, which, when mastered, enables 
the pupil to make rapid progress in free-hand 
drawing. Although best adapted for the copy- 
ing of objects which are all in one plane, the 
system can be so modified as to be applicable 
to subjects having three dimensions. The 
author’s manner of expressing his ideas is 
rather involved in parts of his work, but the 
benefit derived is quite worth the slight extra 
trouble in gaining it. 

HISTOLYSE, SANS PHAGOCYTOSE, DES Mus- 
CLES VIBRATEURS puU VOL, CIIEZ LES 
REINES DES FourmMis. Extrait des 
Comptes rendus hebdomadaires des 
Séances de l’Académie des Sciences. 
Paris, 1907. T. 144. Pp. 393. 

This short but valuable discussion by M. 
Charles Janet, well known to entomologists 
for his splendid studies of ant life, is devotea 


to an analysis of the system of the muscles! Bento support, FP. B. Piper 


which are used by ants but once during their 
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lives and then only for a few hours, only to 
disappear completely after the nuptial flight. 
Janet concludes from a minute study of the 
degeneration of the system that these muscles 
in the queen ant of Lasius niger disappear ab- 
solutely without any intervention of phago- 
cytosis. 


NAVIGATION By Compass. By Clinton S. 
Bissell, B.A. Flushing, N. Y.: @. S. 
Bissell. Paper cover; 382 pages. 
Price, 50 cents. 

A splendid little practical book of instruc- 
tion on navigation by “Mead Reckoning.” By 
its use anyone with a knowledge of sailing 
should be able to master the details of the 
art, so clearly are all the operations explained. 
Since all the necessary tables are contained in 
the text, there is a saving in time in bringing 
up the day’s work. 


SIMPLE PHOTOGRAPHIC EXPERIMENTS, By 
F. Thorne Baker. London: Percival 
Marshall & Co. 16mo.; paper cover; 
68 pages; illustrated. Price, 25 
cents. 

A short treatise for such followers of 
photography as are of an investigative turn 
of mind. It contains a number of simple, yet 


most interesting, experiments with photographic 
materials that anyone can perform however 
slight his theorctical training may have been. 
The directions for making sensitized papers, 
and “orthochromatic plates” place a most im- 
portant part of photography within the grasp 
of the amateur. 


LIGHT AND SHADE, By the Duffner & 


Kimberly Company, New York. 
16mo.; paper cover. = 
A really charming little book on Period 


Decoration, showing how the products of the 
firm by whom it is published have been de- 
veloped along harmonious lines. The text is 
most instructive and readable, and the illus- 
trations are of a very high artistic quality. 


Tue Lone Lear Pine in Virgin Forest. 
A Silvigil Study. By G. F. Schwarz. 
New York: John Wiley & Sons. 
16mo.; cloth; 185 pages; illustrated. 

Like all nations that have had enormous 
natural resources at their disposal, we have 
been lavish of our timber supply. Our forests 
were so widely extended that it seemed absurd 
to think that they could ever be exhausted. 

Now we realize that we can hope to have a 

sufficient supply of lumber for our future needs 

only by carefully) gnarding our remaining 
woodlands. This volume adds to the knowledge 
of the life-history of a most important forest 
tree, the “long leaf pine.” Along almost the 
entire southern seaboard, as well as in several 
isolated areas, this tree is the prevailing tim- 
ber-growth; its lumber value 
ingly great. Mr. Schwarz 
opportunities to study the various conditions 

described in his book, and has produced a 

work of value to all who take an interest in 

the welfare of our forests. 


REMPLACEMENT DES MUSCLES VIBRATEURS 
pu VOL PAR DES COLONNES D’ ABIPOCYTIES 
CHEZ LES FourMis, Apres Le Von 
Nuptian, Extract des Comptes Ren- 
dus Hebdomadaires des Seances de 
l’Académie des Sciences. Paris. 

The wing-muscles of ants function during a 
period which may not be more than a few 
minutes in duration. The investigations of 
M. Janct show what becomes of these muscles, 
the most bulky of those which the insect pos- 
sesses. 
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Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 

Marine 


SKID e Engine 
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2t3H.P. Bare Engines 

Swiftest, mostpowerful, efficient and 

reliable 2-Cycle engine of its size on 
earth—entirely newdesirn, improved 

and perfected in every detail—inakes : 


i *epeedy little launch from an erdinary 
Trow-boat. Catalog describing all sizes FREE. 
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Best. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 
THE PETTYJOHN CO. 
615 N. 6th Street, Terre Hxuute, Ind. 


ORIGINAL BARNES 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue. 


Ww. F. & JNO. BARNES CO. 
(Established 1872) 
1999 Ruby St., Rocktord, Ili, 


SENSITIVE LABORATORY BALANCE 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a ostage stamp. ‘The balance can be macle 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Sc1EN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents For sale by MUNN & Co., 361 Broadway, New 
York City, or any booksetler or newsdealer. 
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Marine, Stationary, Portable 
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No Batteries, Self Ignition by Compres- 
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INTERNATIONAL OIL ENGINE CO. 
38 Murray St., New York, U.S. A. 
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Branch OFFICE: 625 F St., Washington, D.C. 


Keystone Well Drills 


i for Artesian and Ordinary Water 
fhe i 
Bole ea tagcory 


Wells; Mineral Prospecting and 
Placer Testing for Dredgers; 
Deep Drilling for Oil and Gas; 
Contractor’s Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books in these lines. 


KEYSTONE WELL WORKS 
Beaver Falls, Pa. 


Important to Subscribers for 
Scientific American 
in Canada 


Owing to recent changes in the 
Postal Laws, copies of SCIENTIFIC 
AMERICAN mailed to ‘addresses in 
Canada will have to be prepaid by 
stanips affixed at the rate of one cent 
for each four ounces or fraction thereof. 

Commencing May 1, 1907, the rates 
for subscriptions for our periodicals 
mailed to Canada, postage prepaid, will 
be as follows : 
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Scientific American = 5 = $3.75 
Supplement = = 5 = 5.50 
American Homes and Gardens = 3.50 
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MUNN & COMPANY, Publishers 
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Beet pulling machine, E, A. Smith - 856,817 
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Bit, J. C. Dunks .........--.--...- ... 856,574 
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Block signal system, L. A. Hawkins, 
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Bleck signal system, C, C. Anthony ........ 856,670 
Blew gun, J. Schultz ....... es 856,813, 
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Boat lashing device, H. Berg . 
Boats, modeling for speed, J. F. T 


Boiler fiue, J. H. Davenport .. 856,516 
Boiler tube cleaner, W. S. Elliott. 856,628 
Book backs, forming, A. J. Kroencke - 857,003 
Book or pamphlet, J. A. Ward 856,748 
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C. J. Lundstrom. ............-.....008 856,970 
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ing for, W. M. Malone .............6. 856,714 
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Bottle, mucilage, L. H. Smith ....... --- 856,496 
Bottle, non-refillable, F. W. Johnson...... 856,406 
Bottle, non-refillable, E. C. Shilling........ 856,735 
Bottle, non-refillable, I. I. Kremer... . 856,785 
Bottle stopper, G. Kirkegaard ........... 856,472 
Bottle stopper, non-refillable, G. B. Okey.. 856,902 
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Box opening device, J, E. Lee... --- 856,964 
Braiding machine, R. C. Rahm........... 856,985, 
Braiding machine carrier, F. Duenkel..... 856,946 
Brake construction, V. Lamb ............ 856,266 
Brooder, D. K. Groff ......... 
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Buckle, .J. J. Buchanan .......... - 856,678 
Buckle, J. A. Wilson ...... - 856,829 
Buffing roll, M. Prevost ........seeceeeees 856,601 
Building block machine, Arm- 
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Burglar alarm, K. E. Hartmann .......... 856,953 
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Butten, collar or cuff, T. H. Sparks........ 856,819 
Buttonhole stitching machines, needle bar 

mechanism for, E. B. Allen .......... 856,617 
Cabinet, medicine, O. Jaeger .... ~. 856,587 
Cabinet, rotary stand, A. Fi Case. -.. 856,764 
Cabinet, thread, C. E. Dove ...... ++. 856,945 
Cable roller, W. Callahan ........ . 856,335 
Calculating machine, L. G. Julihn 856,349 
Calling device, automatic, W. O. Beck.... 856,386 
Camera focusing screen, F. A. Brownell.... 856,618 
Candy making machine, W. T. Hudson, 
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Cap, MI. L. Glass .......... - 857,000 
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Car coupling, E. F. Pendexter 
Car coupling, W. F. Kiesel, Jr. 
Car grain door, i i 
Car grain door, J. Edman.......... 
Car, pressed steel, W. G. Wagenhals 


Car ventilator, G. L. Archer . 856,934 
Car wheel, T. & Blair, Jr. 856,677 
Car window cleaner, T. J. Short .......... 856,428 
Cars and the like, safety guard or fender 

for tramway, G. Hauff ...........-.66. 856,253 
Cars, ete., driving gear for motor, L. 

IVO@TSONY 66 vase hose Foie wows ore $5 Sree ha New org0oe 856,703 
Carbureter, W. H. C. Higgins, Jr. -» 856,638 
Carbureter, McCormick & Miller........... 856,654 
Carbureter for hydrocarbon engines, A 
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Carriage feed mechanism, F. Neudorff....... 856,656 
Carriage storm protection, M. D. Stocking. 856,375 
Cartons, manufac.sre of moisture proof, 

H. G. Becksteiu .........c cece cen eee 856,853 

Cartridge, H. Maxim, reissue............... 12,660 
Case. See Ge ~ case. 
Cash recorder, A. F. Staples .............6 856,374 
Cash registering till, J. A. Prestwich..... 856,294 
Casting apparatus, H. H. Doebler.. 856,772, 856,773 
Castings, mold for making steel, C. Hags- 

HTOM eo ecccnesecrc ces ceesesscceseessoeees 856,251 
Caustic pencil holder. J. J. Requa......... 856,296 
Cellulose, manufacture of threads, films, 

: or other forms of, M. Fremery, et al. 856,857 
Cement or concrete construction, armored, 

Ce Mey. wi(-) | Co errant are as 856,615 
Centering construction, C. H. Scammell... 856,371 
Chain, J. Kingston ............. cece eee 856,350 
Chain, R. W. Dull 856,398 
Chain, W. T. Ja - 856,529 
Chain snap, P. J. Scanlon .............. 856,606 
& ain snap hook, wateh, E. L. Robinson.... 856,913 
Chain, weldless, S. K. von Ecseghy...... 856,947 
Chain wrench, H. J. Kahne .............. 856,589 
Chair fan attachment, rocking, J. EH. Gil- 

Werte jes kics Cele gees see dees avers wales 856,247 
Cheese cutter, G. F. Kriesel ..... .. 856,474 
Cheese cutter, W. G. Templeton. -. 856,499 
Cheese cutte., J. W. Culmer . 856,514 
Cheese eutter, A. K. Gillespie ............ 856,950 
Cheese cutter, computing, T. C. Braskett.. 856,389 
Chlorination barrel, W. J. Armbruster... 856,384 
Chuck, drill, F. G. H. Heynau............ 856,699 
Chuck, rock drill, C. A. Hultquist. +. 856,877 
Churn, W. L. Clifton .......cc cece es cece eee 856,844 
Cigar boxes, device for preventing the 

fraudulent refilling of, T. M. Losie, Jr. 856,481 
Cigar bunching and wrapping machine, J. 

INS BACH“ javerheve is Sie cidca Seapets age sha Saaeveree she 856,201 
Cigar holding attachment, W. Oliver 856,362 
Cigarette tachine pasting apparatus, 

Tiekner, (U2. esse. secede aes 856,823 
Circuit breaker, B. P. Rucker 856,425 
Cistern mold, W. B. Dorward .. -. 856,852 
Closet attachment, F. M. Jacob . 856,468 
Closure, FW. H. Pelmer ........-.0.- eee eee 856,903 
Clothes line prop, Williams & Seacrist.... 856,994 
Clothes line reel, C. D. Dittman 856,684 
Clutch, W. Hl. MacDonald ...... . 856,971 
Cluteh, friction, C. J. Gadd .............. 856,692 
Coaster brace and beam, sheet metal, W. 

Sehwene@ i504 ieee ee ne geta tad inet ees 856,919 
Coaster brake, A. Larsen .............20005 856,532 
Coating pipes and other articles, apparatus 

for, C. er & Pitman siveesi cei es lass 856,996 
Coke working apparatus, G. F. Myers .... 856,980 
Collar, horse, J. F. Moti ................ 856,649 
Collars, cuffs, and the like, creasing and 

folding machine for, H. Gerhardt..... 856,695 
Color combination 1n rooms, exhibiting de- 

vice to show harmonious, W. Church.. 856,222 
Colter clamp, adjustable, J. H. & R. L. 

Aline oi dtd iets bed nt bbe Sheng 84 584 os 856,200 
Combination lock, A. W. Hoag .......... 856,700 
Combustion engine, J. H. & J. W. Bense.. 856,760 
Commutater brush, R. Siegfried.......... 856,429 
Computing device, C. W. Draper.......... 856,573 
Concrete blocks and artificial stone, meld 

for making, W. A. Benton............. 856,213 
Conerete building blocks and artificial stone, 

machine - molding, R. Edmondson.... 856,340 
Concrete gutter, M. F. Howley..........6+. 856,702 
Concrete sidewalk, D. G. MacDonald. +. 856,409 
Conveyer, W. T. James ..............4. ++ 856,527 
Conveyer, Dahl & Whitely............ +. 856,682 
Cooking u nsil, Bacon & Baldridge.. - 856,509 
Cooking utensil, J. Behringer .......... 856,671 
Cooking utensil holder and sad iron beater, 

combined, M. B. Bassett .............. 856,935 
Corn hanger, « d. C. D. Snyder ++ 856,818 
Corn silking machine, I. S. Merrell ...... 856,894 


All Classes, Ages 


and Sexes 
DRINK 


The Satisfactory Beverage 


It satisfies the thirst and pleases the palate. Re- 

lieves the fatigue that comes from over-work, 
over-shopping or over-play. Puts vim and 

go into tired brains and bodies. 


Cooling-Refreshing-Delicious, 
Thirst-Quenching 


Guaranteed under the Pure Food and Drugs 
Act, June 30, 1906. Serial No. 3324 


5c. Everywhere | 


Asbestos and Magnesia Products 


STEAM PIPE AND BOILER COVERINGS. ‘*J-M’? ASBESTOS ROOFING. 
ASBESTOS PACKING (For all purposes). ASBESTOS FABRICS. 
ASBESTOS FIRE-RESISTING CEMENTS, KEYSTONE HAIR INSULATOR. 
ASBESTOS BUILDING MATERIALS. ELECTRICAL SUPPLIES. 


uM. W. SOHNS=NMANVILLE CO. 


New York, Milwaukee, Chicago, Boston, Phijadelphia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas 
City. Minneapolis, San Francisco, Los Angeles, Seattle. London. 


“Would YouLikeTo Know 
That Every PostingYou 
Made loday . 
Is Correct’? 


F you would—let us show you the Burroughs 
Proof of Posting System, which shows you 
how to prevent errors in posting and will 
guarantee a Trial Balance when used with 

the Burroughs Balance Sys- 
tems. Complete explana- 
tions and some sample forms 
sent for a request on your 
business letterhead and by mentioning Scientific 
American. 

This great labor, time and money saving short-cut is 


but one of the many equally valuable economies the 
Burroughs makes possible. 


It is one of the reasons why the Burroughs is built in 
the largest adding machine factory in the world. Ninety 
per cent. of a]l adding machines sold are Burroughs. 


52,619 Burroughs were in use by more than 25,000 
business houses June 13, 1907. It is the only adding and 
listing machine—why, the Burroughs sells one machine 
every fifteen minutes of a ten-hour day and keeps over 
1800 men busy meeting the demand, AND, the Bur- 
roughs is guaranteed to do more, do it better, and to last 
longer than any other make. 


Burroughs Adding Machine Oo, 


89 Amsterdam Avenue, ~- Detroit, Michigan, U. S. A. 


The Hoxie Expanding Bullet 


The only bullet that always expands on animal tissue 


The most humane bullet yetproduced. Made in all calibres. 
-25, .30, and .33 calibres do the work of .45. 
For sale by all dealers, or write direct to us for 
convincing evidence of its effectiveness. 


Hoxie Ammunition Co. 
340A Marquette Bldg., Chicago, III., U.S.A. 
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Cotton compress or baling machine, port- 


able, J. W. Phillips ...............6 856,803 
m or an 00 S$ Cotton separator, W. A. Patterson - 856,421 
Coupling. See Car coupling. 


Coupling, O. A. Morris ........... 856,795 
Cradle, self-rocking, L. C. Hantske 856.580 
: an. ‘, Craters trults Cc. Ae ee ‘s «++ 856,993 
reosote and product thereof, tre < 
The Scientific American G.._ Meyer 2 856,975 


Crop thinner, A. B. Downs 


Cyclopedia of =| Mea =| The Varnish that lasts longest 


e © e 
terial, T. C. Walker, Jr.............006 856,559 
Receipts, Notes and Queries Culinary utensil, J. H. Collins . -.. 856,446 
Cultivator foot, C. L. Ferriott 856,237 
15,000 RECEIPTS Cultivator harrew attachment, i 
Wirkeherg.: 6 sie s dé kcrain gs: 2 aise Sek.s 04-3 ore 856,471 
734 PAGES ‘Current motor, alternating, B. G. Lamme. 856,477 
. is Curtain fixture, . A. oughtaling ...... 856,874 
Price $5.00 in cloth; $6.00 in sheep; $6.50 in| Curtain rod and making it, extensible, C. 5 
; Hi SERUEStonsy oise sgcstdcis ore S36 eine oer ots 856,316 * , 
Hall minkoceo; postpaid: Curtain roller, H #. Evans .............. 856,454 Made by Murphy Varnish Company. 
THs splendid workcon- | Curtain supporting bracket, E. O. Bulman.. 856,391 . < 
tains a careful com-| Cutting and folei ~ machine, R. C. Seymour. 856,991 
ilation of the most use- | Cutting and mixing mill, H. U. Prindle .... 856,295 
q@ ful Receipts and Replies Dental articulator attachment, M. II. Knapp 856,884 
given in the Notes and | Derailing switch, M. Li. Mahar .......... 856,274 


7 i * 
Queries of correspond- Derr Ces boom Poist for, R. ¥. Bennett... 856,212 
| ents as published in the Display rack r. P. Sawyer 
E SCIENTIFIC AMERICAN ase "y. “Weimer Pp 
: Dolly, jam, J. Weimer 
during the past sixty! Door, A. Ritter .........- 
fyears; together with| Door check, M. L. Harris .. 
j many valuable and im-/} Door hanger, A. J. Ricker .... 
portant additions. Door hanger, W. McDonald 
+ Over Fifteen Thousand | Door lock, A. J. Berger 
j selected receipts are here | Doors, combined hanger and track for edge- 
collected; nearly every wise movable, Schuyler & Laughlin.... 856,607 
i branch of the useful arts | Dough molding machine, C. A. Thomson .... 856,555 
| being represented. It is| Drawers, BE. Lanouette ..............-05+ 856,268 


A WATCH 


FOR THE 


LABORATORY 


Sg AguRL 


| by far the most com-| Drawing borrd, 4. Werner iavejath Os da Sat wc 856,751 FOR 
z Dredger cutter, J. F. Ollrich 856,487, 856.544 
Fe ced eve pincedne. Dressing implement, rotary, C. a Campbell: 856,680 OR FOR ANY OTHER PUR- DU p E 
* riers, cylinder or mechanical, "5 3 r 
fore the public, ee ee hee 35677011 POSE WHERE AN ACCUR- MOIBIUR LET 
Drilling machi, DB. Krause \......0001 S8647a PRWO NG 
Driving and preversing geat, e J, Brooks. 836, i ATE MOVEMENT COM- TYLES 
rivi mechanism, re <nudsen... 856,945 Z 
Mechanical Movements Drop, ight sine heat conductor for’, BINED WITH A 1-5 SECOND ar je 
6 Be SRCIBOR soe g:sis ais otenetis, 08 44 Sere wi eseree — 
. . Dr i device, W. Dean ........ 
Powers, Devices and Appliances | pupifeator® rotary, MI. 3. D. Carter RECORDER IS ESSENTIAL, eeniea 
Dust pan, D. W. Snider ......... ese on C 
By GARDNER D. HISCOX, I.E. Dye, gallocyanin, W. Lommel ......... sae ASE 
Large 8vo, 402 Pages, 1649 Ilustrations, with De= | ""* same, Ke Il, Scholl seve ees ee-, 856,811|| THIS 
rte Tt es 88.00 fool a aa New York Standard Chronograph 
iquo* sys.em for, Smi rum...... F 
DICTIONARY of Mechanical Movements,Powers, Basel and plate holder, combined, S. Mc- 
Devices and Ap Pphances, embracing an illus- Michael .......c.. eee censcceeeee . 
trated description of the greatest variety of me-| Electric controller, R. V. Sill IS THE ONLY ONE MADE IN AMERICA 


chanical movements and devices in any language. | Electric fixture, high tension, A. S. Marten 856,275 
A new work oni illustrated mechanics, mechanical | llectric heater, J. S. Reynolds ............ 856,807 
movements, devices and appliances, covering pee Halectnte machine: ay DEMO Ls a Mudg: 856,414 
the whole range of the practical and inventive fiel 4 oe See ines, ‘ventilating: €ynamo, 
or the use of Machinists, Mechanics, Inventors, pha oss ae init Parkeedeace 

Electric meter, A. J. Martin .. -. 856,412 
Engineers, Draughtsmen, Students, and all others Electric motor cooling means, J. 'B td 856°379 


ai d d ay 
interested in any way in the devising and operation | y}ectric_ motor starter, Mayo & Houlehan.. 856,540 


AND THE ONLY ONE FULLY GUARAN- 
TEED. FOR SALE BY ALL JEWELERS, 


856,423 


New York Standard Watch Co., 401 Communipaw Ave., Jersey City 


of mechanical works of any kind. Electric motors, centrifugal switch for, 
AG 3 TORNNCR SE. hs o:c-0-4/s.c;oisserdieve ere a acne aie cies oo 856,433 
lélectric sparking plug, C. E. Reed, Jr..... 856,602 


Electric vehicle control system, W. Cooper 856,448 


° ° 2 . : = rome ty 
Mechanical Appliances | estes apparatus, winding, for, M. Bareus 856,565 


: Electrical controller, Laird & Todd........ 856,476 
Mechanical Movements and 3 ’ for sted : i Motor Boats. Row Boats. 
Be gh res OE sent Ee att Mullins Steel Boats sinticg ‘and’ Fishing Boats 
Novelties of Construction Electrical distribution system, 8. B. Storer 856,430 built of steel with air chambers in each end like a life boat. They can’t. sink. Faster, moe 
Electrical heater and expansion coil, M. buoyant, practically indestructible, don’t leak, dry outandare absolutely sate. Xo calking, no 
AN Encyclopedia of Mechanical Movements and H. Shoenberg .........--- nema aeihaas 856,736 Lea anata iil is guarauteed. “Highly endorsed by sportsmen. ‘The Ideat “boat 
Mechanical Appliances, including many Novel- | Electrical interrupter and rectifier, H. A. parks, etc. 2 — 
ties of Construction used in the practical operation Yarnell ...e.e sees eee rene nce ee ee ees 856,933 | THE W. H. MULLINS CO a 
f f g Electrolytic tank, J. F. Miller ............ 856,277 nee i” = 
of the Arts, Manufactures, and in Engineering. A > 
For Engi D: ht: I t Patent | Blevator. See Graii elevator. 118 Franklin Street, 
Attorneys, and ‘all others interested in Mechanical | Elevator brake, 3f.- Fullenlove............ 856,576 Salem, Ohio. Write for Catalogue 
ree) Embroidery stand, L. ‘obriner .. 856,824 = = 
Operations, Iingine,- W. Robertson .«......... cay Bob eee 
Envelop, E. F. Brown -- 856,390 
By GARDNER D. HISCOX, M.B. Eraser cleaner, A. Larson ...... 856,643 
Being a Supplementary Volume to the Author’s | Evaporating apparatus, S. G. Lewis 
Work entitled Mechanical Movements, Powers Meapeatee a acmecnmat peed 
and Devices. Contains 1000 Special [ade Excavating dipper, G. W. King... 
* Excavating machiue, F. J. Lewis 
Engravings. 400 Pages. Cloth Excavator and levee _ builder, i 
Bound. Price $3.00. trench, C. C. JacODS ......ececeee cece 
The above two volumes sold together for $5.00 Postpaid. | Explosive engine, C. E. Maud : 
ie Si v Sor $5.00 pai Kyeglasses, McKee & Oftedahl 7 
Iabrics, ' apparatus for applying fluids ‘to, 
i Cs Ws. TRUDI ORS avid axsihad Sara Se esos ee nie bikes 856,885 
“abries, applying small quantities of fiuids 
ee ’ on, GC. We Aubler os... ccc eee eee eee 856,886 Its M a nv f ac t ur e 
Electrician’s Handy Book }1,"6. 2. rinteiner 30200, “1 856/690 
Fanning mill, M. D. Collis .. -- 856,226 e e 
By PROF. T. O'CONOR SLOANE, A.M.,E.M., Ph.D. | Fare indicator, C. Mascart 1. : 856,801 It D t t 
2 ‘ Iastener, P. H. Long ........ oe S ena uriZa 10n 
Handsomely Bound in Red Leather, with Titles | Faucet, beer, F. E. Brueckner.............. 
and Edges in Gold. Pocket Book aes automatic shut off for, J. C. I t Ss I t Yl | U e 
Style. Price $3.50. Feed mieehanisis “tar” eteaia" Woildts,” “cheat ndustria Ss 


cal and water, R. H. Fetta ........... 
Feed receptacle ot bag, C. H. Avey... : 
Teed trough for poultry, C. E. Baese . at 
Feeder, boiler, J. F. Senter ................ 5. 
Feeding mechanism, F, G. Jahn....856,346, 856,347 
Fence post or telephone pole, J. R. Roach. . 856,725 
Fence posts, machine for forming metallic, 


The Cost of Manufacturing Dena-| In SuPPLEMENTS 1607, 1608, 1609 we 
turized Alcohol in Germany and Ger-=| publish a digest of the rules and regu= 
man Methods of Denaturization are|lations under which the U. S. Internal 
discussed by Consul-General Frank H.| Revenue will permit the manufacture 


pends Beene WoL Dion, SBeisse | Mason in Screntrric American Sup-|and denaturation of tax free alcohol. 
cau distributer, hand. De 8. Morgan.. BOG, aoe PLEMENT 1550. A Comparison of the Use of Alcohol 


The Use, Cost and Efficiency of| and Gasoline in Farm Engines is given 


File cabinet, D. F. 856,862 

Filter, B. & F. 0) Bendix 856,332 Alcohol as a Fuel for Gas Engines are| in ScrenrirIc AMERICAN SUPPLEMENTS 
Filter, A. L. Anderson 856,8: i . Di i i - 

Vilter container, pressure, C. 856,596 ably Sa va by H ea A 1634 and 1635 by Prof. Charles E. Lucke 
sire alarm, electric, I. M. Simons $ ENTIFIC AMERICAN SUPPLEMENT 1596.]| and S. M. Woodward. 


Fire and burglar alarm, B. Staub 
Firearm, J. J. Murphy ........... 
Vireproofing textile materials, W. H. Per- 


Many clear diagrams accompany the The Manufacture, Denaturin 
© p . ig and 
text. The article considers the fuel| the Technical and Chemical Utilization 


8 
: 


Plaid’ nd “oil tases “be K. huntington.) SBOSSE | Yau and Paysioal Properties of aiconols [of Alcohol is ably discussed in the Scr- 
Flying machine W. Phillips .............. 856,910 and gives details of the alcohol engine) 7 nisi AMERICAN SUPPLEMENTS 1636 
Forehearth, C. M. Allen .. 856,616 wherever they may be different from and 1637 by M. Klar and F. H. Meyer 
Fork, a 1. pate Sd se 856808 Hhose OF a ereoline or crude ollanotor. both ex ic in the chemistry and distil, 
Form, bosom, V, R. Runyon... ++ 856,914 In SCIENTIFIC AMERICAN SUPPLE lation ot alcohol Itlnistrations of stills 
Freezing apparatus, I. Eckart - 856,234 MENT 1581 the Production of Industrial d plant . the text 
Pumnacess wevice ‘for feeding’ ‘air’ to" Toco. °°? | Alcohol and its Use in Explosive Mo= | ye eee ene ne dustrial 
motive and other, J. Milton .......... 856,541 | tors are treated at length, valuable sta-| The Sources of Industrial Alcohol, 
Fuse, Deg tae Ge neste de st 856,308 tistics being given of the cost of manu-|that is the Farm Products from which 
THOROUGHLY practical reference book of 768 | Game apparatus, D. G. Black .. "! 856.216 facturing alcohol from farm products alcohol is distilled, are enumerated by 
pages, covering the entire field of electricity. | Garment hange., C. Clift 856.337 and using it in engines. Dr. H. W. Wiley in SCIENTIFIC AMER- 


Contains no useless theory. Everything in it is to} Garment hook, L. A. Yeiser ......... ts 856,330 French [\ethods of Denaturization | !CAN SUPPLEMENTS I6II and 1612 and 


the point and can be easily understood by the stu- | Garment supporter, C. B. Goldsmith .. 856,249 x4 . se hei lati lcohol ared 
dent, He practical WOnkeS and te very ay work- Garment supporter’, i Gorton 7 ene bee constitute the subject of a good article their relative alcohol content compared. 
ing electrician, The advanced electrical engineer | Gas burner, B. F. Jackson ...........+++.4- y ‘ A a 

will also receive great benefit from its perusal and |Gas burner igniting and extinguishing  de- published in ScIENTIFIC AMERICAN] The Distillation and Rectification of 
study. vice, O. S. Lied ......seeeeeeee ee cee 856,534 SUPPLEMENT 1599. Alcohol is the title of a splendid article 
_ Itis a work of the most modern practice, written | Gas reese automatic shut off forts: \ Be res ‘ How Industrial Alcohol is [lade and | by the late Max Maercker (the greatest 
in a clear, comprehensive manner, and covers the | q.. Washer @ Sealer 2 856-731 Used is told very fully and clearly in| authority on alcohol), published in Scr- 
subject thoroughly, beginning at the A BC of the Gases, purifying, G. Saaler "886-732 N Vol f the S A i 6 
subject, and gradually takes you to the more ad- | GabeS: PUCnyme, wo e ** 856/370 0. 3, VOL. 95, 0 e SCIENTIFC AMER-|ENTIFIC AMERICAN SUPPLEMENTS 1627 
vanced branches of the science, It teaches you | Gear’ case, W. J. Reich 21... "1 9567422 ICAN. ; and 1628. Diagrams of the various types 
just what you should know about electricity. Gear, reversing, F. G. Gies ........ :. 856,462 The Most Complete Treatise on the| of stills in common use are used as illus- 

Gear, variable speed, S. T. Lewis ........ 856,967 - Modern Manufacture of Alcohol, ex-| trations. 


Gears, controlling mechanism for speed, } 
C. Wicksteed .......... cece eee ee eee 
Gearing, J. Schroeder 2 


Practical Pointers For) ened taker 


plaining thoroughly the chemical prin-| In ScIENTIFIC AMERICAN SUPPLE- 
ciples which underlie the process with-| MENT 1613 the uses of Industrial Al- 
out too many wearisome technical | cohol in the Artsand in the Home are 


P aa qanreng Ma ae ee eee ee coe phrases, and describing and illustrating | discussed. 
atentees Glass making machine, wire, A. Shuman... 856661 all the apparatus required in an alcohol] Any Single Number of the ScrEN‘TI- 
Containing Valuable Information and Advice on Glass. melting pot, continuous, Crites & plant is published in SCIENTIFIC AMER-| FIC AMERICAN or SUPPLEMENT will be 
RO OR  s is eee onne cask natn seit asses ICAN SUPPLEMENTS 1603, 1604 and 1605, |sent for 10 cents by mail. The entire 
Glass severi machine, N. Marshall. de « _ 9. eae y Se 3 
The Sale of Patents Go-cart, We Ws DOME sess oon ete The article is by L. Baudry de Saunier, | set of papers above listed will be mailed 
An Elucidation of the Best Methods Employed by | Governor for armature shafts, etc., the well-known French authority. on receipt of $2.00 


the Most Successful Inventors in Handling Their Grab Me auecobson eG aera i 


Inventions. saiiDl ‘lator : ; Order from your newsdealer or from the publishers 
By F. A. CRESEB, I1.B. Grain conveyer, J Feehery sees. 2002- site a 
144 Pages. Cloth. Price $1.00. re canter tne aera creo MUNN & COMPANY, 361 Broadway, New York 


MUNN & CO., 361 Broadway, New York | Grape pn Kost. 


856, 590 
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Grate shaking mechanism, F. N. Dillon... 856,397 


Grinder, face mill, G. W. Smith 856,662 
Grinding machine, H. B. Nichols wee. 856,721 
Grinding mill, M. Schreck .........-..-- « 856,918 
Grip cord adjuster, automatic, oO. Peder- 

SEN ceccicccveessenecevesve 856,722 
Grocery bin, D. H. Malone 856,646 
Guard, H. P. Scofield ..........eeeeeee eee 856,814 
Gun and carriage, naval landing, Stout & 

FU ghee tose cient vies careers es wh 856,376 
Gun stock, W. S. Alves . 856,507 
Tiair pin cutte., Goodale & Presto « 856,577 


llalter and twitch, convertible, C. 


TOC. moss ore scot adios avers! oa. p wtsesleitesieiesentye bow os 856,415 
Hammer, S. S. Stuhag ..........ee- eee eee 856,822 
Handhold forming machine, A. J. Colvin, 

OU BD as 's Skala andes i Sa ieiete W's, 5 Saree ORGS w oe erste 856,767 
Hanger. See Corn hanger. 

Harmonica, M. J. Reidy ...........-..-0- 856,491 
Harness attachment, N. C. Sikes . ... 86,4 9 
Harrow attachment, K. Schaal . 856,916 


Harrow riding attachment, C. S. Sharp...... 856.305 
Harvester, corn, F. D. & A. D. Wilson.. 856,828 
Harvesting and threshing machine, pea and 

bean, EK. & B. Tharp, Jr.. ers . 856,929 
Harvesting machine, beet, G. . 856,394 
Ilat fastener, F. C. Kavanagh 856,705 
Hat setting, shaping, and renovating device, 

L. Flicker .......... 856,458 


Hay loader, A, Arter 856,833 
Hedge trimmer, H. W. 8) 2 856,312 
Iledge trimmer, G. O. Hop Dpae dat bead eae he 856,871 
Heel and toe stiffener for boots and shoes, 

Wi Pi SBOE. eee es Seeies Laeied pean < 856,930 
Ilides and skins, machine for splitting raw, 

Js “Wis JDOCKErt: ied ic ee iS ic we ceed st 856,395 
Hinge, S. Farmer ... : . 856,856 
Hinge, locking, O. A. “Bell” 856,937 
Hog handling and@ scalding device, R. A. 

Menetee: oc a ause cee Oa clea etre ee 856,893 
Horizontal light, A. G. Kaufman . ... 856,408 
Horseshoe, T. R. Kiley ........... .. 856,261 
Tlorseshoe, G. P. De Launey. . 856,848 
Hose coupling, E. J. Hanneid . . 856,401 
IIose, flexible metallic, W. Schulz -. 856,427 
Hose rack, R. D. Wirt ........... «.-. 856,326 
Hot air furnace, J. P, Kolla .............. 856,263 
Hub, shock absorbing, Griggs & Jensen.... 856,525 
Husking machine, R. P. White .......... 856,931 
Hydraulic clamp, A. P. McLarty... «ee. 856,416 
Hydraulie elevator, Beebe & Concofft oo. 85 56,759 
Hydraulic motor, G. B. French . 856,858 


Ilydrocarbon burner, D. D. Walker at cteselets 856,747 
Hygrometer for regulating humidifying and 

heating systems, S. W. Cramer 856,944 
Ice cream freezer, W. M. Milburn «. 856,648 
Ice cutter, steam, H. P. Josewski.. +.» 856,348 
ilusion apparatus, F. J. Hafner .......... 856.951 
Incandescent mantle, self-ligbting, G. Gotty 856,578 
Indigo and making same, tetrabromo deriva- 


Scientific American, _ 


** Anti- 
because it 
produces a steel that doesn’t get tired 
under the stress of constant service. 


E call Vanadium the 
Fatigue’? Alloy 


ERE are plenty of steels that will 
carry a heavy load and that will 
show up well under the ordinary 
tests for tensile or elastic strength, 
will not meet modern con- 


A suddem 


but they 
ditions in actual use. 
shock or unexpected stress 1s apt to 
crack them. ‘They 
go to pieces under vibration. 
are all right under ordinary static 
conditions, but they do not meet the 


deteriorate and 


dynamic demands of modern engin- 
eering. 


NADIUM steel not only excels the 

other alloy steels greatly in elastic 
strength, but it is vastly superior in 
resistance to vibration. 
unbreakable either under a 
steady load or under constantly re- 
peated shocks or stresses. 


tically 


T can readily be understood what a 


tive of, B. Engi ..... eee cece eee 856,776 
Indigo and making same, tribromo deriva- 

tive of, G. Engi ......... ce eee e eee eee 856,687 
Innersole for shoes, J. Belanger .......... 856,387 
Insulating covering or sheathing for contact 

rail conductors, W. H. Baker.......... 856,385 
Insulator, C. L. Peirce, Jr. .....- 856,488, 856,801 
Internal combistion engine, Mickleweod & 

Whidbourne ......... cece eee eee eee 856,790 
Intrenching tool, G. F. . 856,575 
Tron and residues, treating detinned, C fe 

ACKER: iiGtck salt coat Dea eae . 856,753 
Iron oxids, reducing, H. W. Lash .. -. 856,351 
Ironing apparatus, J. W. Pharroh . 856,802 
Ironing board, Pickford & Derr . 856,490 
Ironing board, Kell & Germain . 856,962 
Ironing table, W. C. Love ............... 856,890 
Jars, cans, bottles, etc. cover or cap for 

Wo He DOd Ze > sid Saeko be knee ee os 856,230 
Joint, Farkas: & Kieffer ..... .... 856,777 
Kettle lid, H. IT Dunstone 856,453 
Keyboard transmitter, J. C. Kunkle 856,265 
Knitting machine, G. H. Gilbert..... .- 856,860 
Kodak film, J. B, Ketchum ......... .- 856,783 
Ladder, collapsible step, J. S. Hobbs. -+. 856,956 
Ladder, combination, C. G. Davis .-. 856,450 
T.adder, extension, J. R. Davis ........... 856,683. 
Ladder, extension, Hughes & Young..... 856,875 
Ladle, M. H. Treadwell ......-.-....005. $56,744 
Lamp base making machine, N. Marshall, 

856,972, 856,974 
Lamp burner, E. S. McLean ........ + 856,358 
Lamp, gas, A. H. & H. R. Wumpbrey.. - 856,960 
Lamp socket, electric, J. Amon 856,755 
Lamps, automatic gas feed for vacuum tube, 

D. M. Moore ...... cece eeeeeeeeee eee 856,483 
Lamps, oil reservoir for, C. T. Whipple... 856,502 
Lantern, signal, G. Eklund ............... 856,854 
Latch, door, C. B. Baumgartner.......... 856,936 
Latch mechanism, secret, H. G. Voight .... 856,558 
Lavatory, H. Price .............. fap cree masters: 857,006 
Lawn rake, Haven & Rockwell .. 856.464 
Lawn trimming machine, J. P. Cady ...... 856,940 
leather rolling machine, G. A. Schieren.... 856,810 
Leather shaving machine, C. A. Woods.... 856,382 
Ledger, loose leaf indexed, J. F. Gloe..... 856,861 
Leuco derivative from gallocyanin, : 

Bommel? oid t bee Foe en ee See ee 856,536 
Lever, hand, H. M. Dodd .................. 856,451 


Lifter. See Transom lifter. 
Liquid holding receptacle, metal, A. P. 

CLEADD: » in Re Sheets ee Chace 856,513 
Liquids, apparatus for electrochemically 

and mechanically purifying, G. L. Nei- 

DUR Ban iecl es els Sie Sees s Salhtnen teres 856,361 
Load binding device, W. ‘I. «.. 856,327 
Lock, Townsend & Corbin Veet’ .-. 856,556 
Lock indicator, A. B. Carlisle............. 856,843 
Loom, kindergarten, J. C. Tyndall... 856,320 
Looms, binder for, F. B. Stone..... . 856,310 
Looms when weaving, humidifier for t- 

euing the warp threads of, T. F. Smith 856,923 


Lubricating system, F. L. Hawkins . ... 856,954 
Lubricator, L. D. Pickett .......--e eee eens 856,659 
Lungs, device for developing the, 

PHOMBOM ae 5 Sacia gre tye die Sistecar kee Soyo ad 856,432 
Mail bag catching and delivering mechan- 

ism, J. T. JoneS ........ eee ecco eee eee 856,407 
Mail marking machine, F. G. Jahn.. -+- 856,345 
Malting process, H. Heuser ........ .- 856,637 
Manifolding mechanism, H. D. Bolton.. . 856,333 


Manure spreader, G. G. Griswold «+» - 856,632 
Mattress, J. _R. Valentine ..- 856,746 
Mattress, C. J. Witzel .......e. eee eee ee eee 856,752 
Mattress stuffing machine, S. A. Coffman... 856,445 
Mattresses, bed riser for woven wire, J. M. 


& I. Holland ........ Lassie ... 856,701 
Maximum demand indicator, IF. H. Bo n 856,441 
Measuring instrument, KE. B. Stimpson.. . 856,820 
Memorandum block, H. Birnbach.......... 856,841 
Milling machine cutter head, F. D. Smith.. 856,306 
Miner’s cage, W. Massing ........-...+++ 856,276 
Mirror, illuminating, Southam & Hides.... 856,497 
Mitering machine, W. Battensby .......... 856,210 
Mitering machine, segment, H. J. Buckel. 856,842 
Mixing apparatus, K, W. Kapheim ........ 856,469 
Monoline machine, J. McNamara ... 856,898 
Mop wringer, H. Colby ............ Bor 856,225 
Mop wringing machine, M. A. Elliott 3 856,235 
Mortar gage, G. S. Ormsby ............-- 856,363 
Motion transmitting apparatus,.C. B. King 857,002 
Mouth prop. R. L. Magoon .........--e0e- 856,352 
Mower, W. W. & H. H. Hare . 856,697 
Mowing machine, J. W. Latime 4 . 856,269 
Muff bed, H. Fischer ............-. - 856,691 
Music chart, W. J. Morris ......... . 856,358 
Music leaf turner, F. P. Parker..... , 856,420 
Musical instrument, A. T. Bond .......... 856,939 
Musical instrument, pneumatic — self-play- 

ing, L. B. Doman ................04. 856,774 
Musical instruments, tracker box for me- 

ehanical, W. F. Cooper ...........2-00e 856,769 
Neck and chest protector, N. Neuman.. . 856,720 


Needle threading device, J. Welty..... . 856,827 
Newspaper handling apparatus, G. W. Fr 856,460 
Nozzle, H. B. Sherman........-.----.-..-- 856,816 


Nut, lock, C. Rystrom .. . 856,728, 856,729 
Nut lock, J. O. Broadfoot. weees.. 856,219 
Nut lock, F. -  Parsons..... . 856,658 
Nut lock, W. W. Laughlin a . 856,710 
Nut lock, H. Miller........ - 856,976 
Nut ring, EK. E&. Gamon.. $ . 856,246 
Oil burner, C. W. Phelps - . 856,547 
Oil burner, A. J. O’Brien.............+- . 856,798 
Oil burner, air carbureting, W. N. . 856.674 
Oil distributing ring, G. H. Follows....... 856,459 
Oils and fats, bleaching, Metz & Clarkson. 856,357 
Oiling device, saw, H. Schuring... . 856,734 
Optical apparatus, G. Heddon. - 856,778 


Ordnance, breech operating me 
S. N. McClean .cecscsecerseeevevessees 856,653 


steel of this character means in 
railroad or steamship equipment— 
in automobile construction or in any 
place where the safety of human life 
depends upon the material used, 


NADIUM Steel is now being manu- 
factured and extensively applied 
It 1s not an ex- 


to these purposes. ) 
periment, but has stood and 1s stand- 
ing the severest tests of actual use. 


ND now that a practically inex- 
haustible supply of Vanadium 

has been discovered and is owned by 
this company we want everybody 
who uses steel, or whose life defends 


upon the steel used, to know about it. 


A very tnteresting book on the “ Discovery 
and Uses of Vanadium” has been prepared 
and will be sent tree to all who ask for tt. 


AMERICAN VANADIUM CO. 


Miners of Vanadium Ores 
Manufacturers of Ferro- Vanadium 


Pittsburgh, Pa. 


Frick Building 


Ores, means for separating or elassityine 


H. E. Wetherbee 
Ores, separating or 


856,612 


Wreetherbee sre: s:d-sis oss, tec a tra he cis es ae eee! 856,611 
Outlet box, S. BE. Hun-ting.. ‘ -. 856,640 
Overshoe retainer, G. E. Zeig er... +. 856,505 
Package, label, C. bk’. Fehrenbach. ++ 856,689 
Packing, W. E. Sanders............ -. 856,605 
Packing, piston, R. R. Spears....... «+ 856,992 
Packing, piston rod, G. Rothenbuche ++ 856,803 
Padlock, seul, F. Atramgs........... -- 856,197 
Pail, milk, T. J. Hopkins.................. 856,585 


Pan. See Dust pan. 


Paper and other materials, machinery for 


cutting and foleing, E. H. Cottrell. 
Paper slitting machine, Perkins & Stanley. 
Partition, folding, T. R. Boone..........0. 


Partition section, interchangeable, A. Adams 


. 856,571 
856,954 
856,217 
856,198 


Paste applying machine, A. D. Clingman... 856,224 
Pawl and ratchet mecbunism, D. C. Pres- 

COLE Mal des cies autho th ates Sarco eins Candas . 856,365 
Pea separat’ng machine, I. S. Merrell < 856,356 
Pens, etc., box for, G. E. Chandler....... 856,941 
Phonograph attschment, W. G. Horton.... 856,873 
Photographic printing machine, H. H. 

MeIntite: «ie coset ik eee chess . 856,716 
Photographie shutter , EK. W. Parker.... 856,6@0 
Photographic shutter, W. T. & C. C. Bar or 856,836 
Piano keyboard, W. D. Reaves............. 856,723 
Piano player, If. W. Winter... -. 856,325 
Piane player, R. Morgan.. -- 856,794 
Pickling bath, @. E. ‘Laverty .. 856,644 
Picture and making same, colored, H. C. 

Dic: DCOKS o.5 2p 0c isin dl daar Dyaieroalare wees a! dee ae obo 856,519 
Pipe bending machine, P. J. Connors. +» 856.847 
Placket closer, dress, "A. W. Shank. - 856,373 
Planer or jointer guard, J. M. Jones. asters Webs 856,588 
Planter and fertilizer distributer, seed, C. 

E. Littlefield ........... cece eee e eee - 856,789 
Planter, potato, J. R. Steitz............... 856,309 
Plastic material mold, E. H. McClintock... 856,982: 

856,240 


Plow, wheeled, A. B. Frenier.............. 
Pneumatic drill, «a. C. Murphy. i 

Pneumatic drill, P. II. Murphy... 
Polishing machine, D. F. Arburn.. 
Portable moh, W. L. Hart 
Powder manufacturing apps 


less, G. W. Gentieu............06...02. 
Power meckanism, I. C. Hodges. ‘ 
Power transmitter, F. Muller.............. 


Power transmitting mechanism, variahle 


+. 856.285 
+. 856,651 
. 856,331 


856,866 
856,859 


- 856,258 


856, 283 


speed, R. Cole .......--. ee ese e eee ee eee 856,846 
Pressure regulator, J. A. Schultz, Jr +. 856,989 
Printing device, J. S. Duncan.............. 856,452 
Printing press, flat bed web, EI. F. Bech- 

IMAM Sissi s iats ape share ae doles ne elegans ites 856.758 
Projectile, anchor, Ii. Mingus.............. 856,791 
Propeller, sectional, Humphrey & Williams. 856.586 
Propelling and steering vessels, means for, 

Al Tis, SCLOSDY. 2e.c cic ag one iel wt eGedie avoidance 856, 3838 
Pump, Bergstrom & Wahleen -. 856,215 
Pump, F. Linthicum ~- 856,271 
Pump, H. Cline ...... -. 856 845 
Pump, J. P. Lavigne -» 857.00 $ 
Pump, air, Schuh & Hinton. . 856, 372 


Pump, oil can. P. H. Corns...... 
Pumping machinery, C. L. Heisler 
Puzzle, railway, H. G. Webste 
Rack, C. I, Hoffman. 
Rack or holder, A. Le 


1. 856, 


24 
856, 636. 
856,749 
856.584 


- 856,593 


Rail bond punch, W. R. Condon........... 856,621 
Rail brake, emergency clamp, Petterson & 
NeWSOMC ... 0... eee ee eee neeee 856,907 
Rail fastening, A. W. Avery «. 856,835 
Rail joint, S. W. Bowser... .- 856,443 
Rail joint, J. D. Jones.......... .. 856,882 
Rail, track, Laughlin & Schuyler -. 856,592 
Railway brake, C. Furman................. 856,461 
Railway semaphore signal, H. M. ube tHeeny 856,506 
Railway signal, R. EE. Dial.............. . 856,849 
Railway switch, J. M. Powell.............. 856,805 
Railway switch, automatic, O. L. Lance... 856,787 


Railway switeh operating and = signaling 


system, A. G. Wilson.............0665 856.324 
Railway switching system, W. Macomber.. 856,273 
Railway track equipment. W. L. Clement.. 856,766 
Railway vehicle brake, C. C. W. Simpson.. 856,738 
Railway vehicle coupling, automatic, L. M. 

OTOSZ:. G50 d Beh eink Seite ole Sid maid keene he 856,418 
Railways, third rail cover for electric, W. 

Bo Kemper'ss wtesesj. gue os bcente de Vacaciones gee 856,782 
Range flue censtruction, A. C. Terrell..... 856,313 
Ratchet holt, L. Heffner...............6.- 856,868 
Ratchet clamp, I. EK. Walden..... +. 856,486 
Razor, safety, D. I. Goe.......... + 856,343 
Razor, safety. Beltrame & Falchi 856,438 
Razor, safety, W. J. Moore...... + 856,793 
Reaper platform folding device, . ‘ - 

RANG od es dale Leaers OF ve eth See eee oiaidie eee 856,986 
Receptacle opencr, Ik. H. G. ++ 856,280 
Refrigerator, M. J. Bunnell................ 856,568 
Refrigerator and filter, combined, J. Y. 

ALTHO ous .isart Sadianw ene Slower oe aeiseashte tstetete 856,508 

Register. See Tap register. 
Rein holder, G. Stockhill..................4 856,554 
Replanter attachment, L. Gudgell.......... 856,633 
Resetting mechanism, auxiliary, W. Lan- 

QUAL Maar ender hin ehekiss na sles WS cabana ese eons 856,267 


Roadway for vehicles, Z. T. Sweeney. 
Rolling mill practice, T. S. Blair, Jr. 
Rope and bucket coupling, W. I. *Smit oes 
Rope holder, C. H. Herbert................ 
Rotary engine. B. A. Slade ‘ a 
Rotary motor, E. Towlson... 
Rotary motor, F. L. Gregory... 
Sad iron, G. M. Urie........... 
Sad iron heater, A. M. Clarke... 
Safety pin, W. Strayer............ 


Spray motor, steam, J. Loftus.......cc.00. 


1) 856.821 


856, Hae 


Salt, making, A. E. McClain ++. 856,597 
Sash, window, E. J. Orr... ... 856,419 
Saw set, J. Faix .......... .. 856,522 
Saw swage, A. R. Wilson........ 3 . 856,381 
Sawing machine, stump, R. Webh. 856.826 
Seale, F. P. Dunn 856,998 
Scale, railway track, W. Gilbert. -. 856,248 
Sereen, A: Bufe ........ ccc cc cce eee e eee cees 856,221 
Sereens, rotary die machine for making 

slotted, T.. C. Walker, Jr............. 856,560 
Seal, bottle, E. D. Schmitt. --. 856,304 
Seal, bottle, K. C. Gillette.......... -. 856,400 
Seals, applying bottle, E. D. Schmitt...... 856,917 
Sealing metal receptacles for food, device 

for hermetically, Farguhar & North.... 856,688 
Separator, J. F. Senter.................00- 856,551 
Sewing machine, blindstitch, D. Flanagan.. 856.99% 
Sewing machine shuttle, C. F. Zanzig...... 856,830. 
Sewing machine shuttle and feeder driving 

mechanism, H. Kobler 856,531 
Sewing machine stitch forming device, R. 

Dis LGV OMS: 55.6 oe! Heise: 9S ine.b, ole. 0 ove 08 9-556 ore tes, dhe 856.645, 
Sewing machines, oil guard for, Heller & 

RROMAN 3 2s ec Sree eed Stew ain Oe ee ise 856,779 
Sewing machine rotary take-up for, J 

DVO DN * j0.5.5 225.36 ep see sn eedie hed a arenes are he atardarec 856,572 
Shade cutting device, Hubbard & Morton.. 856.408 
Shade fixture, window, Rosenberg & art- 

TCEE borers fA vs em thereto teict ares lov eiatdn ice Mrivoge - 856,302 
Shade pull, window, ©. A. Scheif.......... 856.987 
Shade roller suppert. A. Dupont.....e...eee 856.521 
Shaft coupling, J. W. Albert.............. 856.199 
Shaft oscillator, Lord & Bouche. oe. 856,538 
Shafting straightening machine, 

COLO eo satawe sta toesnt sehen oaks sa -». 856.625 
Shaking machine, Camp & Ablen.......... 856.619 
Sharpener, cutter head knife, H. B. Ross.. 856,726 
Shearing knife, W. Io. Nagle.............. 856,719 
Shingling bracket, S. T. Wootan........... 856.932 
Shingling gage for hatchets, C. Vollmer.... 856,434 
Ships, safety float for, R. Neld -- 856,402 
Shirt, P. Kraemer ................ eee ewes 856.591 
Shoe cleaning and@ blackening device, C. C. 

Grint soy s1a cst Cuntnrs See 'sueys 8 8s ie Cis Stel stole ees 856,863 
Shoe dauber, R. :. Saffold. «+ 856,733 
Shoe dauber, W. W. Peyton........ -- 856,908 
Shutter fastener lock. B. Albertson... -. 856,669 
Shutter overating device, windew, H. N. 

Lowenthal 856,969 
Sign, G. L. Crabb ‘ +. 856.227 
Signaling mechanism, W. A. Pearce. . 856,290 
Signaling system. G. Ti. Bowen...... .. 856.511 
Sleigh ranner. Schneider & Tietz... .. 856,988 
Smoke consuming furnace, F. Fisher.. .. 856.341 
Soldering machine, can, FE. I. Hartlove.... 886.698 
Sounds. means for Fecording, Ww. L. Stil- 

well .. 856,553 
Soup straining apparatus, C. F .+ 856,963 
, Spoke, metal wheel, C, Heart .. 857,001 
Spoon, F. B. Comins.........000000... -. 856 768 
Spot setting machine, S. W. Reynolds. . 856,730 


856,968 
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Classified Advertisements 


Advertising in this column isi0centsa line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 


BUSINESS OPPORTUNITIES. 


LOOK BEFORE YOU LEAP.—I have complete plant 
and facilities for investigating and working out mecha- 
nical industrial prepositions. Get my opinion before 
and after investing and secure the facts in the case. 
It may save you money. Highest references. Write 
J. Archibald Manahan, Advisory Engineer, 1901-1907 
Park Avenue, New York. 


AGENTS WANTED to sell best kettles in world for 
cooking, steaming, straining food of allkinds. No more 
burned or scalded hands, nv more food wasted. Sample 
free. For particulars write American Specialty Stamp- 
ing Co., Johnstown, Pa. 


INCORPORATE YOUR BUSINESS. Over sixteen 
hundred charters procured tor my clients. Write for 
corporation laws. blanks free, to former Ass’t Sec’y of 
State, Philip N. Lawrence, Dept. 16, Huron, So. Dakota. 


WAN'T'ED.—To interest capital in new patent lawn 
mower. Sell eutright, royalty, State rights or other- 
wise. Best mower yet invented. aA rare chance. 
S. M. D.,110 Brackett st., Portland, Me. 


PATTERN LETTERS AND FIGURES (White Metal 
and Brass) for use on patterns for castings. Large va- 
riety, prompt shipments. Send for catalog. H. W. 
Knight & Son, Seneca Falls, N. Y. 


“ASK OUR REPRESENTATIVES ”—any one of the 
many—about the assistance and the co-operation that 
our system extends to them and why they areso suc- 
cessful in piacing securities with the investing pubiic. 
We desire a representative in every community. Re- 
quest information at OjJd South Building, Seventh 

loor, Boston, Mass., The Hammitt Investment Cor- 
peration. 


PATENTS SOLD ON COMMISSION.—If you wish 
to buy or sell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 


I SELL PATENTS.—To buy or having one to sell, write 
Chas. A. Scott, Granite Building. Rochester, N. Y. 


RODMAN & CO., 33D ST. AND 5th AVE., CAM- 
BRIDGE BUILDING, N. Y., will tinance meritorious 
propositions where large capital is required in the U.S. 
or Canada. Money loaned on securities. Mining, elec- 
tric and steam rairoads. Manufacturing plants. 


FOR SALE. 


WOODWARE FACTORY.— Tub and pail factory, 
saw will. standing timber, etc., for sale in a pleasant 
viliage. T’womunutes from railroad. Good schools and 
three churches. Good business established. Inquire of 
E. Butirick & Co.. Troy, N. H. 


HELP WANTED. 


MEN AND BOYS TO LEARN PLUMBING, Brick-~ 
laying, Piastering and Electrical frades. Positions se- 
cured. Free catalogue. Coyne rade Schools, New York, 
San francisco and Chicago. Mention Sci. AMER. 


THACHER.—Instructor in metallurgy for western 
school, $1,260. Gvod opening for instructor in forestry, 
5900 to start. Other good openings fcr technical 
teachers. Hapgoods, 305 Broadway. New York. 


SALESMAN thoroughly acquainted with largest 
manufacturing interests in New York and vicinity to 
sell belting. Oniy those capable of and now earnm; 
$2,000 or more need apply. Address C. A., Box ?%3, N. Y. 


AGENTS -Our Wonderful Cork-puller, not a screw, 
everybody needs. because no hard pulling is necessary; 
tits all bottles; send for circulars; plated samples, 25c. 
C.S. Hawley, 154 Leonard Street, New York. 


AGENTS WANTED. 


THOUSANDS IN USE throughout tbe world. $15.00 
“Gem”? Adding Machine, very compact, elegant side 
line. Special offer to high-grade agents. Automatic 
Adding Machine Co., Dept. 4,332 Broadway, New York. 


PHOTOGRAPHY. 


PHOTOGRAPHERS, we want to get youin the habit 
ot’ reading the'American Photographer and Camera and 
Dark Room, the biggest and best. Photographic monthly. 
The yearly subscription price is $1.50,15 cents monthly 
at news dealers. We will send you four numbers as a 
trial subscription for 25 cents in stamps or coin. Am- 
erican Paotographic Pub. Co., 361 Broadway, New York. 


PATENTS FOR SALE. 


FOR SALE patent Number 837.747 for new and use- 
ful improvements in washing machines. For further 
information and particulars, address Jacob Stauder, 
Monnt Vernon, N. Y. 


WOULD LIKE ‘TO SEI. patent Number 820,693 
outright or let same on royalty. For further infor- 
mation and full particulars address, Calvin L, Beam, 
Rockwell City, Iowa. 


PATENT FOR SALE of new and _ valuable riding 
attachment for harrows. Number 852,118, April 30, 
1907. Would like to hear from iactories interested. 
For further information and particulars, address 
Gerit Huisman, Kamrar, Iowa. 


PATENTS PROTECTED. 


PATENTS can be sold outright or royalty agreements 
made to much greater advantage if prvtected by us. 
Protection includes the right to use on all printed mat- 
ter our Emblem reading ** Patents Protected by Patent. 
Title and Guarantee Company, 2 Pine St., New York.” 


MOTION PICTURES. 


THE MOVING PICTURE WORLD, weekly, 10cents 
per copy; yeuriy subscription, $2. The only paper de- 
voted to the moving picture, illustrated song and lan- 
tern lecture field. Moving Picture World, Box 450, N.Y. 


AUTO ACCESSORIES. 


EQUIP YOURCAR WITH * HERCULES” Non-Skid, 
Puncture-Proof Tires; made by largest tire dealers in 
world; agents wanted everywhere. Republic Rubber 
Tire and Shoe Company, 1686 Broadway, New York. 


AUTOMOBILE ACCESSORIES of every description. 
Lamps, Generators. Gas Tanks, Speedometers, Plugs, 
Coils, Batteries, and in fact everything for a motor car 
at prices that no other house can compete with. Cata- 
loxgue free on request. Reterence any commercial 
agenc or any Buffaio bank. Centaur Motor Co,, 51 

Ti 


> 


anklin Street, Butralo, N. Y 


SUPPLEMENTARY SPIRAL SPRINGS SAVE your 
nerves. tires, engine and patience. Kvow the luxury of 
travel. Write for Catalog “S.’’ Supplementary Spira! 
Spring Co., 1786 Broadway, N. Y. (near 59th St. Subway.) 


TYPEWRITERS. 


CLEARANCE SALE—Remingtons, Densmores, Jew- 
etts, Blickensderfers, Williams, $12.40; Postals. Ham- 
monds, $10; Underwoods, Olivers, Orders _filied or 
money back. Standard Typewri Exch., Suite 45, 
231 Broadway, N. Y. 


BRAND NEW POSTAL TYPEWRITER that has 
never been unpacked, is equipped with leather carrying 
case convenient for traveling; can be secured at. a 
ridiculously low price by a@dressing Postal, Box 773, 
New York. 


MACHINERY. 


MOTORS AND GENERATORS.—Also refrigerating 


machinery and ice plants (no ammonia used). 
estimates or booklet of information. 
Co., 183 S. Clinton St., Chicago, Ill., U. S. 


SEASICKNESS. 


SEASICKNESS and Car Nausea prevented, 
Remedy (Elixir prophylactic). 


Send for 
vation Electri¢ 


Brush’s 


Guaranteed perfectly 


Harmless. The cnly preparation that has never faile 
Free booklet proving these statements sent by Brush 


Chemical Co., 299 B: a gs 
bes roadway, N. Y 


All druggists $1 per 


a gr 


Spring jack mounting plate, H. P. Hibbard 
and other 


Spring wheel ‘for motor ears 


856,955 


856,880 
856,966 


Stacker, pneumatic straw, 856,609 
Stamp, O’Conner & Wright 856,799 
Stamp, hand, A. J. Sauerbier.. «.. 856,915 
Star tinder, Rogers & Ridings + 856.912 
Stay bolt, flexible, T. H. Meone 856,977 
Steam or air engine, oscillating, C. Dawe.. 856,517 


with low carbon, 
R. A. Hadfield 
Stone picker, Holliday & Hawk 
Stopper. See Bottle stopper. 
Stove, cooking, F. 
Stove, gas, 


RUSE. vajead Seah Siptina oe ose saralte RE fs Oa eelee Oak 
Stovepipe joint, W. S. Bickel............. 
Stretcher, couch, hammock, or chair, port- 

able, H. J. Thomson.................. 
Surgical needle, T. C. Edwards............ 
Surveying instrument, borehole, kK. W. O 

SCHWEGD ise eistote 04 aselert me ave-sielvrel es siohecs i 
Switch and semaphore mechanism 

Gard 6 eect Oe eas estes 
Switch lock. W.' Anderson 


Switch stand, W. Carter................... 


Switchbeard support, electric, C. ¥. Warner 
Table, H. EH. Levy...... cece cece cece e eee 
Table and rack for clothing, combination, 

Wiss ER: SEMW ee: oi csieedic ee ce ayes bocbavesal «Sem 


‘Tables, fastening device for, C. Hepp. 
Tacker, hand, A. W. Eaton 
Tag, C."C. Blake 
Tag, shipping, W. N. Bragg 
Talking machine, E. R. Jolinson........... 
Talking machine records, removing labels 

from, C. S. Wickes..............020005 
Talking machines, apparatus for removing 

labels from records for, C. 8. Wickes. 
Tap grinding machine, O. M. Mowat.. a 


Tap register, beer, N. Horon.............. 856,872 
Tapping machines, by-pass and waste for, 

H. Mueller ....... 0... ccc eee cee 856.650 
Tape line anchor, ©. J. Beller....... - 856.938 
‘Telegraph apparatus, V. C. Balding 856,837 
Telegraph transmitter, keyboard, R. Wolters 856,504 
Telephone apparatus, W. Kaisling.......... 856,260 
Telephone system, Cook & Nolen.. +. 856,570 
Telescope, gun sight, E. Donitz.. -- 856,520 
Thawing point, J. H. Lamley.......... .. 856,786 
Thermostatic apparatus, E. IX. Woodman.... 856,328 
Thill coupling, R. Eccles.. 856,233 
Thill coupling, G. H. Hutt 856,879 
Ticket, transfer, L. T. Peck.. - 856,904 
Tickets, checks, etc., holder f 

GONADS FF 52 nce ase dase Pek ee tev es y 856,410 
Tie plate, W. L. De Remer -. 856,396 
Tile, O. M. Du Brau............. . + 856,231 
Timing device, H. H. McIntire... .. 856,717 
Tire, automobile, F. D. G. Cook. -. 856,447 
Tire, automobile, C. I". Obrecht.. ++. 856,657 
Tire clip, pneumatic, BE. C. Shaw .. 856,494 
Tire for wheels, spring, A. RK. Hubbard.... 856,957 
Tire, pneumatic, J. O. Thomson «+ 856,743 
Tire, sectional pneumatic, C. P, Maius.... 856,411 
Tire, vehicle wheel, T. F. Hamilton....... 856,526 
Toilet article, L. Van Gale..... 856,500 
Toilet device, A. K. Lovell.. 856,482 
Tongs, R. Cederstrom ...... . 856,681 
Tongue depressor, G. H. Hill. + 856.257 
Tongue scraper, F. D. Lees... . 856,711 
Tonsillotome, E. E. Straw..... 5 - 856,927 
Tools, pneumatic, W. H. Keller... - 856,706 
Trace carrier, Hitchcock & Wilson... - 856,439 
Track fastening device, L. H. Bowman - 856,442 
Track sander, G. Nugent............. + 856,983 | 
Track sanding device, A. A. Churchill . 856,765 
Tramway switch, M. C. Matthews... - 856,715 
Transit, M. Munzner ............... .. 856,979 
Transmission mechanism, 8. Lippert. - 856,272 
Transom lifter, H. Osborne - 856,288 
Tripod, O. W. Steindorf.. - 856,610 
Trolley pole controller, A. L. nt 856,293 
Trolley pole for conducting electric current 

to vehicles, R. & J. Lindsay........... 856,535 
Trolley wheel, C. F. Wilson.... «.. 856,503 
Truck, L. Kuykendall ......... -- 856,887 
Truck, railway. J. M. Rohlfing - 856,492 
Truck, railway car, H. H. Drew 856, 626 
Truck, self-propelled vehicle, R. Fuller.... 856,242 
Trunk leg attachment, J. H. McNamara.... 856,718 
Tube expanding and beading tool, W. Me- 

Gormiek yoo ccd erst Sisale Hee Sere hes ee ces 856,896 
Tubes, apparatus for forming tapering, J. 

Gribben: “se26 secu Cosson oe oes . 856.694 
Tug holder, O. A. Rice........ - 856,297 
Tuning slide for horns and like 

DER aad Gace se dese’ oor 856, 642 
Turbine, A. J. Cooper............... - 856,623 
Turbine blade and vane, J. S. Green 856.630 
Turbine, elastic tiuid, F. Samueclson........ 856,426 
Turbine nozzle partition and nozzle, C. A. 

Backstrom) 2% «6:8 si. d5.5-064-0 6 i eeuree bore a 856,208 
‘Turbine nozzle partition and running wheel, 

C. A. Backstrom ..............-.0000, 856,205 
Turbine running wheel, C. A. Backstrom, 

856,203, 856,207 
Type macbines and the like, gas governor 

for, C. W. Seaward..........seeeeeees 856,815 
Typewriter, J. Volker ...........-2020e0ee 856,377 
Typewriter and adder, automatic key con- 

necting means for a combined, P. H. 

TU OY! 5: 5 seis 0 jetee ofeis WW dye. Sibiwle ia o'd afore fees 856,318 
Typewriter carriages, auxiliary stop for, W. 

R. Fox ghés’e Bibi eit ie Bieis 6 3c ta teres e'eseseraces 856,629 
Typewriter shifting mechanism, C. C. Chris- 

TOAD « ocits,c oreieiers Alea’ cos Wee ee amma ae ss 8 856,942 
Typewriting mach’ne, W. F. Helmond. - 856,254 
Typewriting machine, H. J. Halle - 856,344 
Typograph, W. I. Ludlow........... - 856,539 
Umbrella mender, Stelter...........--8. 856,664 
Vacuum tubes, automatic gas feed for, D. 

M. Moore 856,484 
Valve, H. C i - 856,470 
Valve, B. F. Siegris -- 856,552 
Valve, McMillan & Morrissey... «- 856,655 
Valve, A. D. McWhorter... F .- 856,899 
Valve, H. S. Roberts............. 2 ee eee eee 856,911 
Valve, automatic exhaust relief, C. A. 

BaCkStrom. sos ntas ee ee newaiee a Se 856,202 
Valve for air brake systems, feed, G. 

Wagnet so. 58 6 sak atieistacuncnerres CO. os foe 856,665 
Valve for locomotives, safety, R. Anderson. 856,562 
Valve, gas, A. L. Hammarberg..........-- 856.252 
Valve, gate, F. C. Pfeil.. arse - 856,546 
Valve gear, J. Kolstram.. hia . 856,784 
Valve gear. engine, A. L. rsey - 856,851 
Valve mechanism, F. Harper..............- 856,582 
Valve mechanism for engines, L. D. Love- 

Kins 2 ried fot eee ay oerettee AS eee. oo 856.594 
Valve mechanism for tanks and reservoirs, 

Pe BS SENter sie: Sse sis eo wiee da aes cae 856,550 
Valve operating mecuanism, J. F. Senter.. 856.549 
Valve, reversing, P. H. Murphy............ 856,652 
Valve, single piece spring, M. A. Thiel.... 856,314 
Valve. steam feed, A. D. Catlin........... 856,569 
Valve, turbine nozzle, C. A. Backstrom, 

856.204, 856,206 
Valves and cocks, means for hydraulically 

operating. W. J. McCarroll............ 856.981 
Vehicle spring, C. Wesp.........--..-+- 856.501 
Vehicle spring, pneumatic, G. W. Bell.... 856,510 
Vehicle wheel, IE. D. Woods........... +» 856,329 
Vehicle wheel. C. A. Rittman. «. 856.367 
Vending machine, W. Mooney.............. 856,278 
Ventilator. See Car ventilator. 

Ventilator, J. FL. BoweS..... cece ewes oe.. 806.762 
Ventilator, E. Stevick ....cesseececessees. 856,926 


856,598 
856,250 


+) 856,780 


856,581 


+ 856,366 


856,754 
856,300 


856,603 
856,839 


856,315 
856,686 


856,990 


.. 856,523 
) 856,437 


856,336 
856,666. 
856,788 


856,595 


.. 856,255 
+. 856,399 
+. 856,388 
. 856,218 


856,704 
856,613 


856,323 
856,978 


Vermin exterminator, R. W. Townsend.... 856,557 
Vibrator, H. M. Sciple...................- 856,920 
Vibrator, mechanical, Ward & Herron..... 856,378" 
Violin, composition of matter for improving 

the tone of a, L. Lawrence............ 856,533 
Violin, electric self-playing, H. K. Sandell 856,604 
Vise, C. Markmann .......-.eecee cece ee ees 857,007 
Voting machine, Cutter & Sutfin... -.- 856,997 
Vuleanizing apparatus, portable  self-con- 

tained, H. H. Frost............... .-. 856,241 
Wagon brake, automatic, . Garver -- 856,693 
Wagon, dumping, EF. Aldrich..... -» 856,831 
Wall mold, H. H. Habn.................. 856,952 
Washer. See Gas washer. 
Washing machine, P. Cunneen............. 856,229 
Washing machine motor, L, C. +++ 856,270 
Watch, A. A. O. Seeler..............6 ++» 856,608 
Watch holder, A. W. Funk............ + 856,243 
Watch movement box, Goss & 856,463 
Water circulating means, R. W. Nichols... 856,900 


Water closets, valve support for 

W. Uz. Griffiths ... 
Water motor, A. Leng. 
Water wheel, turbine, A. - -- 856,949 
Waterproofing compound, R. Falter......... 856,855 
Weighing and assorting apparatus, H. Rich- 

ALASON: (52h. shee ek eesti easels Me etek 856,724 
Whiffletree clip, D. H. Young............. 856,668 
Winding and measuring device, 


856,579 
- 856,709 


THSH! Sicisie ce. Nate) fois WEA LS Sis asd S ste. 8 856,289 
Windmill, C. D. Plympton......... .. 856,364 
Windmill stroke adjuster, F. S. Laflin.... 856,888 
Window cleaner, C. C. McCracken........ 856,287 


Window frame for flexible curtains, 


Newman : 856,542 


Wire cables, splicing, 856,493 
Wire clamp, J. Bowers..... 856.512 
Wire reel, M. J.. Weirich 856,322 
Wire rope cleaning apparatus, J. M. Wright 856,614 
Wire uncoiling device, J. D. Bourne....... 856,761 
Wire working machine, J. G. Smith........ 856,307 
Wires or other cores with fibrous material, 

apparatus used in covering, F. Hutchins 856,878 
Woven fabric, W. M. Stevenson........... 856,925 
Wrecking appliance, E. Lovley.. -. 856,713 
Wrench, G. Il. Tatge............ -- 856,498 
Wrench, Scball & Plunkett . 856,660 
Wrist protector, M. Moss...... 856,282 
Writing machine. E. B. Hess 856,870 

DESIGNS. 
Ball, rubber, J. Fisher................2.206 38,616 
Brushes, mirrors, er similar articles, bac 

for. Ts. C.” PAM ei acs aas sees on ces .-» 38,612 
Dentist and barber chair: or, 

Vis, BAT DER 1 ih cyote eagehe ware de, a Gere. s x Side ek ed 38,620 
Dish and similar article, G. L. Crowell, Jr. 38,614 
Display stand, A. P. Jackson.............. 38,619 
Glass dish, H. Richman....................- 38,615 
Match holder, ash tray, aud bell, combined, 

Gu Gp LYNG: . eases acacia e wee a Sem ee 38,613 
Pipe coupling or nipple, R. M. Thomas.... 38,618 
Spoons, forks, or similar articles, handle 

bot) cramer Paes ©) | 0) (<1; cane ee ee Sa eee 38,611 
Type for use in phonetic spelling, font of, 

ge eT ONOS! > ore eile aah Sw Sys vie area dy siens See 38,617 
Vehicle body, F. K. & F. P. Stone........ 38,621 
TRADE MARKS, 

Ale, porter, and brown stout, D. G. Yuen- R 

gling. & (SoD: <siiece tes ede cies end eek Sas 63,252 
Axes, Collins Co....63,190, 63,191, 63,220 to 63,222 
Baking powder, Kenton Baking Powder Co. 63,198 
Biscuits, National Biscuit Co........... - 63,286 
Bitters, Dr. J. G. B. Siegert & Hijos.. - 63,312 
Blankets, bed and wrapper, ‘. Kelly & Co.. 63,280 
Bleaching, reducing, ete, chemicals used in, 

Badische Anilin & Soda Fabrik........ 63,256. 
Bluing, L. Ford & Co........ cece eee eee ee 63,270 
Bookcases, filing cabinets, document boxes, 

ete., Globe-Wernicke Ce. ............005 63,230 
Books, G. P. Putnam’s Sons. 63,195 
Boots and shoes, leather, Endicott-Johnson 

CO eaisire Sh oecus ae akg a ac testchg aval eyelet aversive Space we 63,152 
Boots and shoes, leather, Leonard, Shaw & 

DOOM sic, oe Sis.e swiss Seid Oto ie He HERS eS 63,238 
Boots, slioes, and_ slippers, 

Brothers) is :050 ites diene saiensas's eehavieGubrere 63,242 
Buckles, Marvel Buckle Co.. 63,144 
Building materials, certain, Imil Sequin, 

Euboolith-Werke vormals C. Sequin- 

TBVGDNED .0<sArs-d ose bees Rakes egelesa Sa a oleae 63,245 


63,323 
63.148 
63,201 
+ 63,298 
63,151 


63,319 
63,324 


Butter and cheese, Siegel Cooper & Co. 

Calcimine, Troy Cold Water Kalsomine Ce 
Candy, Rosseter & Burkhardt 
Candy, Trigg Candy Co........ 
Canes, wooden or bamboo, I. 


nstein.... 
Canned fish, Northwestern Fisheries Co., 
63,155 to 63,158, 63,20@, 63,317 to 
Canned fruits, Siegel Cooper & Co......... 
Canned fruits and vegetables, Wayne County 


Preserving Co. ...-.eeseeeeeeeeeeeeeeee 63,300 
Canned salmon, Kelley-Clarke Co........... 63,313 
Canned salmon and clams, Downi ‘aylor 

COX. dete faele.d Stated s tie meete-e Gras eete wets wee 63,266 
Canned salmon and lobsters, Portland Pack- 

Ang) COs 2 s.cysa esac ht een ease ees we oie aie ielstese 63,321 
Cast bars, unfinished solid and _ tubular, 


Brass Foundry and Ileating Co......... 63,185 


Chemicals, certai.. Badische Anilin & Soda 
BRabrik® (yc Shee chet See Geateteeeers ¢ dubia, eles: 63,303 
Cigars, J. F. Suntych.. « 63,205 
Cigars, A. DayiS ........ cece cece eee cee eee 63,223 
Cleansing preparation, certain, A. W. Lyon. 63,176 
Clothing, certain, Clio Waist Co............ 63,263 


Clothing, certain articles of, Cellular Cloth- 
a 63,163 


Tg (COs wi ba. hasgraorereva avare ata cheb ease inst oe 
Coal, I 63,145 
Coal, Howe & David.. . 63,234 


63,278 


Coffee, Joh2 Blaul’s Son: 
63,302 


Coffee and tea, A. J. Sheldon Co.......... 


Cotton piece goods, Ware Shoals Mfg. Co.. 63,182 
Cotton piece goods, F. Butterfield & Co.... 63,262 
Cream, shaving, F. Haby............. «+ 63,272 
Dentifrice, L. G. Olmsted........... 63,239 


Dyestuff, Badische Anilin & Soda Yabrik 


63,161, 63,162, 63,257 


Dyestuff and chemicals used in reducing, 
discharging, and bleaching, Badische 
Anilin & Soda Wabrik..............008- 63,258 

Electrical supplies, certain, Sprague Elec- 
tHIO COs, 28s Saisie 2 ise b5 0 ieterae arabe: o's ON -- 63,248 

Engines, svark plugs for 


we pa eoy hs heey canned sebakie, OB,2T0 


Ignition Co. 


Fabrics, printed and dyed textile, Eddystone 
Manufacturing Co. .........ee eee ee eee 63,268 
Files, document, Globe-Wernicke Co........ 63,197 
Fire engines, steam, American-La France 
Fire Iingine Co. ............. eee eee - 63,184 
Flour, wheat, New Century Milling Co..... 63,316 
Foods, certain, Great Atlantic and Pacific 
Tea? COs a ds cnyeis SETA Sate tie hee Sle ieee 63,309 
Foods, certain, Reiss & Brady.............. 63,322 
Frogs, crossings, switches, and switch 
stands, Cleveland Frog and Crossing Co., 
: 63,216, 63,217 
Gin, P. Hoppe ..........eeeeeeeeeee 63,172, 63,173 
Gin, whisky, rnm. ete., Boord & Son....... 63,304 
Glassware, Gill Brothers Co................ 63,196 
Glucose, Corn Products Refining Co. .63,306, 63,307 
Hair pins, combs, and hair ornaments, 
Fishel, Nesseer & CO..............000 08 63.194 
Headache cure, D. M. MackKay....... -. 63,281 
Hematin albumen, F. Feustell Nfl.... --. 63,269 
Hose, air brake, Hewitt Rubber Co........ 63.231 
Insulating material, Armstrong Cork~Co.... 63.212 
Jewelry, L. Stern & Co0........ee se ee eens 63,249 
Jewelry and precious metal ware, certain, 
Schless, Brod & Co........... eee ee eens 63,244 
Journals, periodical, J. H. Francis......... 63,169 
Knit goods in the piece, French & Ward... 63.170 
Knit underwear, Frank Bros. 63,229 


& Co........ 
. ++ 63,203 


Laxatives, Stearns & Curtius....... . 
- 63,143 


Matebes, Illinois Match Co........ 

Matches. friction, Union Match Co 63,149 

Measuring instruments, certain, Sarco Fuel 
Saving and Engineering Co............. 63,202 

Meat preservative, B. Heller & Co......... 63,274 


Meats, sugar cured, Tennessee Packing and 
Provision Co. 
Medical compounds for 


63.296 


stomach and bowel 


disorders, G. Hansell............ ee eee eee 68,273 
Medicinal and toilet preparations, certain, 

G. B. Curtis ..... a toitsn ite toss) og Ricae Sh re lS Dar'e 63.193 
Medicinal oi], Stallman & Fulton Co........ 63,293 
Melons. Brawley Cantaloupe Grewers’ <Asso- 

CiatioN we. ceccccccccccccescccvcceeeese. 63,261 


The Dayton Sprayer 


and Whitewasher 


Covers 10,000 sq. feet of surface per 
with whitewash, cold water paints or ites 
Used by farmers, tobacco ECOWErSs; horticulturists, 
§ tor watering. destroying ins 
pests or plant diseases. egies 
\ Easily operated, de- 
veloping high pres-pedd 
sure for extin- y 
\ guishing fires, .WJ 


washing vehi- f-==3 
cles, ete.—will #==4 


lastalifetime. { 
Write for cat-14 
alog of other ¥ 
kinds and¥ 


The ‘‘Climax” 


Dayton Supply Co. On legs $10.50 


ept. R, 
On Bbl. $12.85 
ayton, « Ohio, jadecheter ees 


The ‘‘Progress’” 

12 gal.—$21.00 

20 gal.—$30.00 
including hose, etc. 


The K-W Magneto 


For jump spark only. Just the 
thing for your Automobile and 
Motor Boat. Does away with all 
batteries. Will start the engine 
easily. Pricc, $35.00. 


THE K-W IGNITION CoO. 
27 Power Ave., Cleveland, O. 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—The utilization of 11 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. ‘This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1482, Price 10 cents, 
For sale by Muny & CO., 261 Broadway, New York City, 
or by any beokseller or newsdealer. 
Into 


Bicycle “s° Motorcycle 


at small cost by attaching 
the self-starting Erie 
2 H.P. Power Outfit. 
This includes all parts. 
Anyone can easily makea 
Z=*\; powerful motorcycle, 
Speed 2-30 miles an hour. 
7 ‘2-3 H.P. Motorcycles. 
Send stamp tor either catalog, 

Lake, Hammondsport, N. Y. 


Convert 
Your 


‘Chemical Analyses 


Industrial products examined and working 
formulas provided, processes improved, coun- 
sel andexpertevidence. Assay of ores, alloys, water 
and fuels, etc., etc. Inventors assisted; instruction. 
Established 1882. Monadnock Laboratory, Chicago. 


Wee ea 000 000 oy 


AMERICAN MAGAZINE 
OF AERONAUTICS 


A Monthly Journal devoted to the Ad-= 
vancement of the Science of 
Aerial Navigation 


Ernest La Rue Jones, Editor 
SUBSCRIPTION RATES 
America, $3.00 Foreign Countries, $3.50 


Y 142 W, 65th Street, New York 
isis co ae i erie 


Concrete Relnforcet Concrete 
Concrete Building, Blocks 


Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives the 
proporition of gravel and sand to be used in 


concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
eussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
erete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 


ing better has been published. 


Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 
the principles of reinforced concrete with 
some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated. 

Scientific American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley, 
Jy., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses the making of 
mortar and concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks. details of construction of reinforced 
concrete posts. 


Fach number of the Supplement costs 10 
cents. ~ 


A set of papers containing all the articles 
above mentioned will be mailed for $1.80. 


Orde: from your newsdealer or from 


MUNN @® CO. 
361 Broadway, New York City 


=< 9 40 ae ¢ 6 <a 


00 <a 000 -<ca 9 9 <p, 
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Scientific American 


GENTLEMEN 


WHO DRESS FOR STYLE 
NEATNESS, AND COMFORT 
WEAR 1HE IMPROVED 


BOSTO 


GARTE 


THE RECOGNIZED STANDARD 
“SZ The Name is 


stamped on every vP 
loop — 
e 
if CUSHION 
BUTTON 


CLASP 


LIES FLAT TO THE LEG—NEVER 
SLIPS, TEARS NOR UNFASTENS 


ample pair, Sik50c., Cotton 25e. 
Nailc don receipt of price. 


Every reader of the Sc1ENTIFIC AMERICAN should also 
be a reader of 


Technical Literature 


A Monthly Review of Current Terhnieal Publications 


a large 64-page illustrated journal giving its readers, in 
more or less condensed form, the BEST literary material of 
general interest appearing in the current technical publica- 
tions of America and Europe, as well as much valuable in- 
formation found in daily papers, trade pamphlets, society 
proceedings, speeches and lectures, ete. The 


“Index to Articles in Current Technical Periodicals’’ 


givesa classified descriptive listing of all the articles of im- 
portance appearing in the current technical press, brought 
down to the first of the month of issue. 
“‘An indispensable publication for engi- 

neers and other technical men, and one of 

the most instructive ever published for general 

readers who wish te keep in touch with 

Modern industrial progress.” 


SUBSCRIPTION RATES 
$2.00 a Year. Single Copies, - - 20 Cents 


Special Offers to Readers of the Scientific American.—As 
a trial subscription we will send you TECHNICAL LIT- 
ERATURE for two months for 25 CENTS with a low rate 
in combination with a special Premium Book Offer for the 
continuance of the subscription. 

Send your quarter to-day and get the current numbers. 


TECHNICAL LITERATURE, 19 S, 220 Broadway, New York 


SPRINGFIELD 
MOTOMETER 


** Made Right ’’ 
“*Proved Right”’ 
‘Stays Right ’’ 
“«Price Right” 
Does not wabble on rough 
toads. 
j Easy to read. 
Simple construction. 
25 years’ reputation back of 
its manufacture. 
50-Mile Size, $45.00 
60-Mile Size, 50.00 
With fittings tor any car. 
Send for Booklet ‘' Facts.” 


R. H. SMITH MFG. CO. 
Springfield, Mass. 


Gasoline Separator 


You canavoid most of your 
engine troubles by using our 
Separator. It effectually re-/ 
moves dirt and water. Circu- 
lar “‘S,” Price postage paid, 
$1.12. 


MIANUS MOTOR WORKS, 
Mianus, Conn., U.S. A. 


“LET US ESTIMATE ON 
YOUR MOTOR BOAT 
OR LAUNCH 


New Factory. Perfect Equipment, 
Testing Basin. River Connected. 
Expert Service. Competitive Prices. 
Write for Facts. 
WECKLER BOAT CO. 


222-226 W. Irving Park Boulevard 
(and the River), CHICAGO 


60 YEARS’ 


EXPERIENCE 


Trave Marks 
DESIGNS 
CopyRIGHTS &c. 
A ne sending a sixetch and description may 
auienly acoertain, our opinion tree “whether on 
invention is probably patentable. m2 - 
Honsstrictly ponadentyal. HANDBOOK on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 


special notice, without charge, in the 


Scientific Americatt. 


A handsomely illustrated weekly. Largest cir. 
exlation of any scientific journal. Terms, $3 
year; four eC o.: $1. Sold ay. N few York 


MUNN &C 0. 361Broadway, New York 


Branch Office. 625 W St. Washington, 


Metal and glass polishing paper, A. W. 


iO gto lara for oc ds cance creat eseie.a pha sauarel Cammereens & 63,150 
Milk, condensed, Mohawk Condeused Milk 
Bates ait ab tide tnsiah ie Poga mar agate eceag taste ace akaeae NS 63,284 
Milk. | condensed, 
PETE'S COs 2 3s nas ong ave s gies eae ea woe 63,320 
Milk, cream. and butter, Thompson & Ott.. 63,297 


Music sheets or rolls, perforated, Chase & 


Bakers (COsy ies ses sei aie Goacan sidin waeners ote hy Sees 
Oils, lubrieatmg, Atlantic Refining Co...... 
Olives and olive oil, American Olive Co.... 


Overalls and jumpers. 
chell Co, 
Packiug materi 2 

of ilnids, Chicago Bailey Co 
Paint and vérnish driers, Lefranc 
Paints and painteis’ materials, certain, L. 
TG eK Clans 4 Ps ct eh iS na dave ees eter aig 
Paints and yarnishes, mixed, ‘*Le Ripolin,’’ 
(Societe Anonyme Francaise Ge Peintures 
Laquees et d’ Enduits Sous-Mavins. Pro- 


looker Corser & Mit- 


. 63,232 


63,141 
63,174 


63,259 


codgs Lefrane & Briegleb Reunis)...... 63,314 


Panoramic views, apparatus for the vision 
of, Societe Anonyme Periphote et Photo- 


RET aly oes dee kitemabeethin at ens ye ole Aue. Shakopee aera aes 6.3.292 


Paper bags, Union Bag and Paper Co.. 
Paper bags, Cleveland-Akron Tag Co., 


+ 63.180 


63.188, 635.189, 63,218 to 63.215 


Paper, ledger index bristol, D. Le. Jones & 


OG eee ean earch nner Aaeaede ere 63,166, 63,167 
Paper, writing and . George Lat 

Monte: Som 2. 6..:-dyens. asaneca eras ewan fears Been 5 48 63,142 
Papers, bond, ledger, linen, and writing, 

Union Card and Paper Co.............. 63,181 
Papers, wrapping. tissue, news, book, and 

press) ode Le NisiSmy the, iC0.o% ceate sie 63,275 
Pavements, bituminous cencrete, Rarber As- 

phaltVuyitg: Cu. cesses oo 0 ad wlereeceecelens 63,140 
Pens, steel, Levison & Blythe Manufactur- 

ING: GOL cheeicaiar Cijcaae ite aigeenies aya e ecace bese natrued® 63,175 
Perfumes and toilet waters, Colgate & Co.. 63,264 
Periodicals, Jewelers’ Circular Publishing: 

CO en a. L8 Helen kaareley see Awe Nan praniaip ge eta ere ed sets 63,276 
Pianos and piano players, Roth & KEngel- 

Dard ty /fecc.cosin wystetera ayetete o aepearqniiera lade soocties 63.243 
Plows, Wiard Plow Co. 63,301 
Plumbago or graphite, certain articles made 

of, Morgan Crucible Co.............20-- 63,199 
Powder, oxygenated talcum, 

DOREY ee einen: cence shes Su eG ear eels, bean maaushecear 63,308 
Rat and_ reach exterminator, 

Thic "Paste COs haa Ais ileG leery orosctars folgetaeer sie. 63,294 
Reamers, drills, and countersinks, Wiley & 

Russell Menufacturing Co. ............. 63,183 
Remedies, fever and ague, C. H. & IF. L. 

OS ROO 6 2a. tare iatere Sects oeiece tree eon wis te agente dhe 68,287 
Remedies for certain diseases, L. J. Cote, 

63,164, 63,165 
Remedies for certain diseases, Microline 

MEM ICINE COL sahasster te msie ce aaGunice sete oe 63,283 
Reniedies for lung and throat diseases, W. 

J. Sibley ..... 63,291 
Remedy, dyspepsiz 63,168 
Remedy for affectiens of the kidneys, Pettit 

Medicine Co. 63,178 
Remedy for cer 

COE cine ia OMe Rie abelian SNe at paca ece PRES ODE, GRE 63,271 


Remedy for certain diseases, V. ‘Schmidt... 


3,290 


Remedy for grippe, J. T. Morgut. ei gad deahels ei 63,285 
Remedy for venereal diseases, [. LT. Duncan, 63.267 


Rubber articles, certain, Continental-Caout- 


choue-und-Gutta-Percha-Compagnie Bootes 63,305 


Rubbers boots and shoes, Goedyear Rubber 


Rugs and carpeftS, Hden Manufactu 


Sheetings, shirtings, and drills, cotton, Hen- 


. 63,153 
& Co., 
63,225 to 63,227 


Pottay OMIT a vets a sis a eatlote soe, tus ove 63.171 


Shirts and collars and cults. therefor, dress 


and negligee, M. E. Smith & Co...... 63,240 


Shoes and oxfcrds, women’s leather, Kellam- 


Goller-Band’: Co: vas cisev ces cae eure gen es 6 

was By 
+ 63,24] 
63,255 


Shoes, leather, R. i. ‘Lane & Co. 
Shoes, leather, Noyes-Norman Shoe Co! 
Signaling apparatus, J. Astrom. 


Silk piece goods, Leerburger & " Hesslein. ee 63.237 


Silverware and jewelry, certain, Simons 


Ato: ok" Cos cess REM hore kW oman ee ». 63,247 
Soap and washing pov Siegel Gooper™ & 

Cy ee SEs Coe tae, cela ee 63,146 
Soaps, Colgate & d sierra eadyas 63,218, 63,219 
Secks, Bowman, wldridge & Gorsiestscoens 63,260 
Soda water and mineral water, Andrew 

Lohr Botthng Co. wc. cceee ces c ene ee cece 683,254 
Steel, Columbia Steel C etsy vee. O83 192 
Stogies, A. Pollack ............. 63,310, 63,31) 


Stomach regulators, Rheguius Co........--.. 63,289 


Stoves and rauges and fittings and parts 


therefor, gas, William M. Crane Co.... 63,250 
Sulfur compound, soluble, J. B, Hixon..... 63,154 
Cc 


Tablets for purifying the breath, 
Delavan aid dates iets aya assiaveless ain o ota 
Talking machines and records therefor 


2 63,265 


tor Talking Machine Co.........+..-- 63,299 


Textiles, certain, Merrimack Manufacturing 


COOLS senate RateCity spe De a Oe UNE eaerera 63,282 


Thread and spool and sewing cotton, Amer- 
ican Thread Co.. 


63,137 to 63,139, 63,206 to 63,211 


Tobacco, cigars, and cigarettes, Maison 


Pierre Bar@ou-Job .........ccc cee ec ences 63,177 
Tobacco, smoking, J. N. Wyllie & Co...... 63,158 


Tonie, reconstructive. Davis Chemical Co. 
Typewriter ribbons and carbon paper, Car 


« 63,224 


denis) Inks CO. . celia terme’ oseie saa ees Shs 63,186 


Varnishes, japans, 
Varnish Works 

Vinegar, Price & Lucas cider and vneeae 
Co. : 


Whips, Hor 3 p 
Whisky, Rieger & Lindley.. ¢ 
Whisky, Steinhardt Bros. & Co. 

Whisky. H. ©. Woodbury....... 
Whisky, 


O. Taussig 


63,147 


-+ 63,288 
vee 68,238 

. 63,179 
+++ 68,204 
-. 63,251 
- 63,205 


Whisky, gin, and brandy, Figge-Doyle ‘Co. : 65,225 
Whisky, mult. Mackenzie Bros.............. ) 63.315 


White goods, certain, Sherman & Sons Co.. 63,246 


LABELS 
“Annandale Rye,’’ for whisky, Parker-Blake 
CO Re ccateeierd rds oO. ce ORO CaS ate Hal eesheie 13,601 
“Buchu Gin.” for gin, S. Hochstadter...... 18,600 


“Famous Stack,’’ for cigars, O. A. Gallun.. 18,597 


“‘Kosforat,’’ for a rat, mouse, and vermin 


exterminator, Fosforat Co. ......-....-e 13,6038 


“‘Nou-Such,’’ for punch, Non-Such Pure Food 


(Ole IRE IOR ran oe ee eto Rca man cies iG 13,598 


“Non-Such,’’ for ginger ale, Non-Such Pure 


FOGU? COs, serch avons base paarioneeciamsieiearsens 13,599 


“Oriental? for brooms, Lee Broom = and 


Dusters: COiijecdo srea eee ciecee Sa-easeron ueteneat 18,605 


“Osolyte,’’ for 


Broom and 


Duster Co. - 13.606 
“Rosette lrons,’’ s & 

OOP fede Chee acre tear esiniacns oe Sis eNotes eet eyes pe 
“So-Easy Straw Hlat Cleaner,” for a straw 

hat cleaner, Adner Panu GOK 5 Fe 13,604 
“The New Game, Teddy’s Rear Ilunt.’’ 

for a game, S. D. Bowers.............6. 13,607 


“Twin Star,’? for maple syrup, C. A, Crane. 133,602 


PRINTS. 


“Pants Chart,’? for men’s and boys’ apparel, 


Bids. Nis~ (Price: 6c tC Piece caie vale oraeere eeiaietecen 2,029 
“Solid Rivets,’’ for rivets, E. B. Stimpson.. 2,031 
“Souvenir-Card Kaiser Suits and Cloaks.” 

for general wearing apparel, A. H. 

WQS Ors oi is5 7 clas oe aetna ates oa See ROSS es 2,030 
“The Famous Bears,’’ for jewelry, Paye & 

Baker Manufacturing Co. .............6. 2,027 
“The Matador With a Sword Wills the Bull,’ 

for proprietary medicines, Mi-Cro-Line 

Medicine: Co, “onus nes excess ery oer ss sos 2,02 


A printed copr of the specification and drawing 
of any patent in the foregving list, or any patent. 


in print issued since 1868, will be furnished 


from 


this office for 10 eents, provided the name and 
number of the patent desired and the date be 


given. Address Munn & Co., 361 Broadway, 
York. 


New 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms end further particulars 
address Munn & Co., 362 Sroadway, New York. 


ee i Ar We 


eee, t 


IF YOU ARE 


INTERESTED 


IN FIREPROOF CON- 


Gal Re GEG Ir 
SHOULD 


ION, 
HAVE THESE 


TWO CATALOGS 


The Clinton Fireproofing Catalog isa handbook 
on the latest methods of fireproof construction. It 
describes in detail the Clnton Fireproofing System— 
the System with the Continuous Bond—of which 
Clinton Welded Wire forms the integral part. It 
contains complete specifications, illustrated by work- 
ing drawings and photographs, for installing CZénton ' 


Welded Wire. 


“ Clinton Wire Lath” is a practical and author- 


itative treatise on lathing 


and plastering, illustrated 


by working drawings and photographs. 


A building is no more 
combustible constituent. 
plaster rests on a foundati 
and the floors and roof of 
cording to the Clinton 


unburnable than its most 


A building.in which the 


ion of Clinton Wire Lath 


which are constructed ac- 
Fireproofing System—the 


System with the Continuous Bond—is fireproof in its 


most vital essentials. 
. 


Lither one or both of the above publications will be 


sent free on request. 


CLINTON WIRE CLOTH Co. 
Clinton, Mass. 


FIRE-PROOFING Washington: Rosslyn Supply Co., Colorado Bity, WPittsburg : 


DEPARTMENTS Houston Bros, Co. 
Albert Oliver St. Columbus, 0.: 


Chieago: Clinton Wire Cloth Co., 30-32 River 
Kyle & Dugan, 982 E, Broad St, St. Louis: 


1 MADISON AVENUE Hunkios-Willis Line & Cewseot Co, Sau Franeiseo : L. A. Norris, 
NEW YORK 835 Monadnock Bldg. Seattle: L. A. Norris, 909 Alaska Bldg. 


Franco-Auto Portable 


TURNTABLE 


No. 2 Ball Bearing Caster, made in one piece, light and 


durable. Cars can be run off or onat either end. Pro- 
tects Tires when car not in use. One man can handle 


the largest car 


with ease. Indispensable for handling cars 


in garage, factory or private barns. Requires no jack to 
place in position. Write for full description and price list. 


F RANCO- AMERICAN AUT 


O @ SUPPLY COMPANY 


1402 Michigan Avenue, CHICAGO 


To Manufacturers 24 Inventors 


We are particularly well equipped tor undertaking the 
sale of American manufactures marketable in Europe. 

We have a department for adjusting your claims 
against Contineztal firms. 

We exploit American inventions, whether already 
patented here or not. 

We are not “Agents,” and can furnish satisfactory 
references. 
UNITED STATES IMPORTING COMPANY 

amburg, XV, Germany 


US. BE YOUR FACTORY 


Weestimate on anything you want made to order. 
STAMPINGS, MODELS. EXPERT WORK 
We publish “The Silent Partner,” a brainy little 
magazine, full of g00d thoughts. Samplefree. Write us. 
THE GLOBE MACHINE AND STAMPING CO. 
970 Hamilton st., Clevelund, 0. 


Corliss Engines, Bi Brewers 
uN: AAILES Machinery. VILTER 
MFG. CQ. 894 Clinton St., Milwaukee. Wis. 


MODELS hd EXPERIMENTAL WORK. 


nventions deveioped. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 


RUBBER. (‘me\ctting Work. 


PARKER, STEARNS & CO.. 228-229 South Street. New York 


5 . MODEL 
Electrical Experimental and work 
Write for circular. Established 1856. 
THOMAS W. GLEESON, 106 Sudbury St., Boston, Mass. 


MODELS & u EXPERIMENTAL MACHINERY. 

Gears. Dies, Tools. Novelties manufac- 
tured. Fine, Accurate Work a Specialty. M. P. Schell, 
1259 Union Street. San Francisco. 


MODELS I8 


E 


2% INVENTIONS PERFECTE 
UNION MODEL WOR 
193 So.CLARK St. CHICAGO. 


Circular free. Wonderful 


automatic teacher. 5 stwles 
g2up. OMNIGRAPHE 
CO., Dept. 59. 89 Cort. 
tandt St., New York. 


SEALED PROPOSALS. 


ean ie ae F@R PLUMBING AND CONCRETE 

ORK. Office of the Censtructing @uartermaster, 
Fort wae ‘Texas, June Ist, 1987. Sealed proposals in 
duplicate will be received at this office. until 12 M. 
o’clock, July 1st, 1907, and then opened. for alterations 
in two Lavatory Buildings. at this Post. Alterations 
consist of removing present fixtures, relaying concrete 
floors, and furnisbing and installing Plumbing and 
lieating fixtures. Applications fer plans should be ae- 
eompanied by a signed receipt to insure the safe return 
of the same. and should be addressed to “ The Censtruc- 
ting Quartermaster, Fort Bliss, Texas.” 


UNIVERSITY OF MANITOBA. 


Professor and Lecturer Wanted. 


Applications accompanied by eight printed or type 
written copies of testimonials, addressed t.o the under. 
Signed at the University of Manitoba, Winnipeg, 
Canada, and marked “Application for professor-ship” 
or “Application for jlecture-ship,” as the case may be, 
will be received up to July 10, 1967, for the following 
positiens in the University of Manitoba: Professor for 
the Chair of Civil. Engineering, salary $2,500 per annum 
(with permission to engage in such privatepractice as 
will not interfere with his duties to the University), 
duties to commence September 1, 190%. Lecturer in 
Mathematics, salary $1,5@0 per annum, duties to com- 
mence October 1, 17. 


FRANK ALLEN, 
Secretary of Committee Chair of Engineering. 


aaa aa 
How to Build a 5 H.P. 
Gas Engine at Home 


In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, E. F. Lake describes simply | 


| and thoroughly how a five horse power 
gas engine can he built at home Com- 

by mail for the two Supplements, zocents. 
@rder from your 


plete working drawings are published, 
newsdealer or from {MUNN & COMPANY 
‘lease Publishers 
X= = 


with exact dimensionsof each part. Price 
361 [361 Broadway, New Yor! | New Yort 


524 


Rubber Pump Valves 


For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. *» % &* 


Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. w% JF wt Je We 


NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
91 & 93 Chambers Street, New York 


melt 


Money. 


Ail varietiesatiowest prices. Best Ratlroad 
Track and Wagon or Stock Scales made. 
Also 1000 usefu! articies, including Safes, 
Sewing Machines, Bicycles, Tools. etc. save 
Lists Free. CaICAGO SCALE Co.. Chicago. Ii). 


[LEARN TO BE A WATCHMAKER 
sy; Bradley Polytechnic {ustitute 


Horological Departinent 


Peoria, IMinois 
Formerly Parsons Hlorological Inst. 
Largest and Best Watch School 

in Amerie: 

We teach Watch Work, Jewelry, 

Engraving, Clock Work, Optics. 

Tuition ‘reasonable. Board and 

yeoms near school at moderate rates. 
Send for Catslog of Information. 


Best for Ignition 


Automobile. _ Motor Boat. 
Gas Engine. 


, High Amperage. Long Life. 


Catalog N-22. Samething 
Electrical. for Buverybody. 
Free. Send for it. 


Manbattan Electrical Supply Co. 


17 Park Place, 188 Fifth Ave. 
New York Chicago 


Se py 
DRILLING 


WELL mrss 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or borse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog, 


WILLIAMS BROS., Ithaca, N. ¥. 


DRY BATTERY 


For Wood 


Expansion Bolts 


CATALOG AND SAMPLES ON REQUEST 
Star Expansion Bolt Co., Trask Ave. & 2d St., Bayonne, N. J. 


Bausch & Lomb-Zeiss 
Stereo Field Glasses 


express the highest degree of optical perfection in that line. Send 
for descriptive booklet and learn about their distinctive features. 


Bausch & Lomb Optical Company, Rochester, N.Y. 


New York Boston Washington Chicago San Francisco 


GEKIN 


TAPES AND RULES 


ARE THE BEST. 
Wor sale everywhere. Send for 
Catalog No. 16. 
LUFKIN RULE Co. 
Saginaw, Mich., U. S.A. 
New York and London. 


uncer 


BUN reneesreverrseierereseL 


MUNSHI TMM euateL 


OLDS 


ENGINES 


“*Best by Every Test’’ 
U.S. Gov’t Report 


For 25 years the 
standard. Used by U. S. Government. We 
build engines from 3 to 50 H. P. for all sorts of 


stationary and farm power, Send for catalogue. 
OLDS GAS POWER CoO. 
958 Seager Street Lansi 


SnpepipsaiaieraiaiaacziorsialzyBi SiON ADU TUUATRU ATEN USN EE LED E 
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Mich. 


ONE 


q_ \OLUNDrUUDPeCesmere veverevosaieuiasaierateversversvere:eierdvess, 


D 


ing 


New Photo-Enlargine 
WILLIAMS, 


Baia 


RESIS HIP AAT TR 


Scientific American 


JUNE 22, 1907. 


Where Many Feet Tread 


the floor should be of exceptional wearing 
quality and capable of being most easily kept 
clean. ‘This is as particularly true of the home 
as of the public building. A flooring material 
possessing innumerable distinctive advantages 
to make it peculiarly appropriate in business 
offices, banks, court rooms, hospitals, libraries, 
churches, or in any situation requiring a floor 
of highest durability is 


PENNSYLVANIA 
INTERLOCKING 
RUBBER TILING 


It is as indispensable in those parts of the resi- 
dence where household activity is constant as 
it is in places where crowds walk daily. In 
bathrooms especially it is a sanitary necessity. 
It wears longer than marble, is absolutely water- 
proof, silent, incomparable in coloring and de- 
sign. No building, privaie or public, is of 
such high character that it will not be im- 
proved by the use of Pennsylvania Inte. 
locking Rubber Tiling on its floors. 


Our Book-of-Color-Designs tells of many other 
exclusive merits of Pennsylvania Interlocking 
Rubber Tiling. It’s worth writing for—and free. 


PENNSYLVANIA RUBBER COMPANY, 
JEANNETTE, PA. 


New Yorx—174! Broadway. 
CurcaGo—1241 Michigan Avenue, 
Put. aperpura—615 N. Broad Street. 
ATLANTA, Gs.—102 N. Pryor Street. 
Boston-—20 Park Square. 


BurraLo—‘7l7 Main Street 
DerRoit—237 Jefferson Avenue 
Crxveranp—2134-6 East Ninth Street 
San Francisco—512-14 Mission Street 
Lonpox—26 City Road 


irect Vision Spectroscopes 


cuts and opaque objects on the screen. 
utfits.. ‘*Photoscript” the new method of titling negatives. 


Send for Lists. 
ROWN & EARLE, 


New design especialiy suited for use in (ol- 
lege Laboratories ana in iron and steel manu- 
facture, brilliant spectrum, high dispersion, 
‘, low in price. The Opaque Projector for show- 
Wireless telegraph, Outtits for School and_exverimental work. 


918 Chestnut Street, Dept. 6, Philadelphia, Pa. 


An Individual 
Every HOWARD Watch, from the selection of. its.parts to its 


final adjustment, is treated as if it were the only watch under 
process of construction. 


The Howard Watch is individually made. Each setting 
is especially fitted to its particular jewel; each jewel is: drilled 
for its particular pivot. ‘These parts are microscopically per- 
fect in their relation to each other and are never separated, 


The Howard Watch is individually ad- 
justed. Such care, accuracy and exactness in 
the construction: of the Howard movement 
permits of more delicate adjustment than is 
‘possible in any other watch. Every YOU BUY A 
HOWARD WATCH 


experts—all necessary changes being made, mot by 
y complete readjustment. It is then cased by the makers 


is tested and timed for weeks fy 
manipulating the regulator, but 
and finally readjusted in the case in which you buy it—coming to 


you a truly accurate timepiece, 
Every HOWARD Watch is individually guaranteed. 
It is sent to you in a velvet-lined mahogany cabinet bearing Cer- 
tificates of Guarantee, giving the movement and case numbers, and 
the fixed price at which it is sold everywhere. . 
HOWARD Watches are made in men’s sizes only. Prices range from 
$35 to $150, the difference being not in grade of materials or workman- 
ship, but in quality of case, number of jewels, and the adjustments. 


“Watch Wisdom” FREE. 


We want you to have a freecopy of“ Watch Wisdom”—a might 
interesting book which tells more about time than you ever ne 
before. It’s written by Elbert Hubbard. WRITE TO-DAY. 


E. HOWARD WATCH CO., South St., Waltham, Mass., U.S.A, 


Cher wit Kar coe culpa caste ated 
Armes Oy the mampinctionet 


Waltham Meats, USA 


CASOL 


BUY, SELL AND EXCHANGE NEW AND SECOND-HAND 


AUTOMOBILE Cacoline Engines 


AND MARINE 


We sell New Engines, taking Old in Exchange, allowing fall 
market value. 100 first-class, second-hand engines on hand. Write 
for Catalogue. Lowest Prices. Largest Assortment in America, 


GASOLINE ENGINE EXCHANGE, 3932 Olive St., St. Louis, Mo. 


INE ENGINE EXCHANCE 


COLD GALVANIZING. 


AMERICAN PROCESS. NO ROYALTIES. 
| SAMPLES anolNFORMATION on APPLICATION, 


NICKEL 


AND 
Electro-Plating 


Apparatus and Material. 
THE 
Hanson & VanWinkle 
Cary 
Newark, N. J. 


28 & 30S. Canal St. 
hicago. 


LITTLE HUMMER 


The 2-Cycle-Engine-Marvel of the Age. Entirely new and im- 
proved design _introdueing many exclusive features. Runs on 
Gasoline, Distillate, Kerosene or Alcohol. 


Bite. ee § 6 


meen ENZing 

COMPLETE ENGINE 
| “: z $74.90. Swiftest. most powerful, 
7 eflicient and reliable engine of its size 
on earth. Drives 18 to 23 ft. Launch, with 
load, 6 to 10 miles per hour. Reversible, 
atalog easy to install and operate, unfailing 
ns FREE. endurance powers, economical and safe, 
cannot back-fire. Sold under Pive Year Guarantee. 


BelleIsle Motor Co., dept. 18Detroit,Mich. 


The Holsman Automobile 


FIVE 
YEARS 
OF 
SUCCESS 


Rides 
f 6 6oLike a 
Carriage 


STANDARD type of power vehicle, light, 
strong, handsome, high-wheeled, high- 
bodied—simple, and splendidly efficient. 

“Rides Like a Carriage,” noiselessly and 
smoothly, over paved city streets, or rockiest, 
ruttiest,country roads. Practically no repairs 
and low maintenance. 

Solid Rubber Tires—no pneumatics to 
collapse. Air-cooled—no water to freeze. 
Holsman features are all fully patented. 

Two simple hand levers regulate entire con- 
trol—start, steer, stop, reverse andbrake. No 
if live axles, friction clutches, differential gears, 
pumps, ete. Double hill-climbing power in 
reserve. Send today for Handsome Book- 
let—Free. 


HOLSMAN AUTOMOBILE COMPANY ® 
685 Monadnock Block CHICAGO, ILLINOIS 


The World’s Best Light 


Sold in every civilized coun-~ 
try onearth. Costs less than 
kerosene, gives six times 
more lightthan electricity. 


APure White Steady Light } 


Makes and burns its own gas. 
No wick, no odor. no smoke. 
Absolutely safe. For indoor 
and outdoor use, 


Agents Wanted, 


Exclusive territory, liberal 
commissions, Catalog free. 


THE BEST LIGHT CO. 


Owners of Original Patenta. 


87 E. 5th St. GANTON, OHIO. 


IS YOUR IGNITION RIGHT? 


The best system ot ignition yet 
devised is the use of storage batter- 
: ies kept charged gnd in good con- 
| 1 2 wae dition by an Apple Battery 
it Q | ‘ Charger. Known as “floating 
: the battery on the line.” By this 
method you can have at your com 
mand an inexhsustible source of 
current for starting, running and re- 
serve. Write to-day for Bulletin B-1. 


The Dayton Electrieal Mfg. Co., 98 St. Clair St., Dayton, Ohio 


ELECTRICAL MOTORS — THEIR 
Construction at Home. SCIENTIFIC AMERICAN SUP- 
PLEMENTS 759, 761, 767, 641. Price 10 cents 
eacb, by mail. Munn & Company, 361 Broadway, New 


York City, and all newsdealers. 
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15 te <1 South Olinton Street. 


